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"",- -sampfing.

, -.•'e,-' *: ' All concentrations in micrograms

per liter (ugtl.

OIMP 304
0BCP . '0

C* PMS.0PMSO.CPMSO2 68 3 0. -1'

"\',"'Chloro~orm 2

TRCLE 60TZ'EE 12.I
•leldrini89

=ncrln 0.122
': 0CLE 2.70
Chlortde 262 300 I

- Sulilate 90.000

' I
0 5x COO

Prepared for:
U.S. Army Program Manager's Office
For Rocky Mountain Arsenal

Aberd.ien Proving Ground. Maryland
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DIMPO -. ,. .utasMM

TRC E 1..08

Fluoride 3000 37371 ,

ChlIoride 418.000 .Coref

Su tale 1.,450.000 - Benracn,

ZcIorlas

37379 Sulfate

3 73!

23 ~Areai Exie" o' ne~ NSY/C2 *
Sancs~o~e :ri-e 3 23236 ' 21I

K 23161 /

F~luor'dO 1070 23200 '124168
Chioride 93.100
Sulfate 3109.00 OCO______

Chiiorooerizere '5.9

So0eI~,eBa''e' - - - tior,,de 414500 AL
Sulfate~ 80.0 400
Sulate1.44.00Suilate 4115.000

23209 2cie2

uV or lo o 4330 S u l fa te 522
ThQr:C*o 50,400

Z:uitale 2,90.000

"14A T E. C H EM S 7P Y DA 7A F 0P D EEN '~ M U N 17N W 2
S P IN G'"d DUAR 7E P 19587
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Choroaenzene 7
Senzene a.50
Z.¶Ior Ce 55.700
Su!ale 24.2.000

37390\
EXPLANATION

A rea! E,ter', o,' -re ý42,v;v

SNot comoleted at time of
-- 2 4 sampling.

All concentrations in micrograms
per liter wugll).

"• uOf,1de 1090
24137 c•,cr,,e AA o0"

:hIor've 34 500 S0
Sulfale 52e0 0Z0

/ N
/

/ -:

Prepared for:
U.S. Army Program Manager's Office
For Rocky Mountain Arsenal

Aber__een Proving Ground. Marland
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\.3

SP '87 SU '87

DBCP 0.192 Fluoride 2680
Chlorooenzene 15.4 Chloride 384.000
Benzene 3.65 Sullale 1.120.000
Fluoride 2100 37172
Chloride 412.000
Suilale 1,1 0.000

37380 . .'88
SP '87 SU '87 SP '87 SU '87"---..

Chlorooenzene 32.8 Chiorobenzene 2.07 OBCP 0.207 Chlorooenzene 5.43
TRCL• 1.80 Fluoride 3700 Chiorobenzene 42.4 Fluoride 2540
Benzene 10.1 Chloride 383.000 TRCILE 2.80 Chloride 59.800
Fluoride 2650 Suliate 1,480.000 Benzene 10.3 Sultate 345.000
Chloride 403.000 Fiuoride 2350
Suifate 1.580.000 Chloride 57.800

* .~~~~~. ~Sulfate :70 ~C__________

23 ,
Eavte,n• Laerai E,

.I of NSW#J
23;01

S SP '887 SU '87

ChIlorooenzanne 8.38 Chlorocenzene 8.26
Fluoride 1300 Chloroform 12.4
Chloride 95.100 Chloride 97.000

Sulfate 105.000 Sulfate 344.000

I/l

:= o-: - -o - : .- c e - "'a i o p s v e sp -e c a oe 3 '= e."c e , O e g • : ' r:, ts

WATER CHEMISRY DATA OP DENVERi FM UNIT NBWV3
SPP I JNG AN) SUMMER =,.dUA•, .. S. A 9-57

SL U: 050 '940
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EXPLANATION

24

.=3 All concentrations in micrograms
per liter jua!ll

N

Prepared for:.
U.S. Army Program Manager's Office
For Rocky Mountain Arsenal

Aberdeen Proving Ground. Maryland



i14

0.4

23
Areal 'e'!" v O4Bl

SFP3

lC1hIorcrienzerre 122.0
Dteldrii, 0.090
B eztene 5.71
Fluoride 2190

IChlorioe 27,800
1Su~at" 1 41.000
lArsenic 3.42

arer ac'! e

VvWA =. --v-.7EM!S7PY DýATA F:OP DcNV=:ýF M UNIT NSE42

SERING AN'D Su'MmEr- OLUAR7=-S. 1987
scL'M E ES



13

SP 37 SU 37

Chlorooenzene 32.0 Chioride 1,.500
TCLEE 1 40 Sultae 210,000
Benzene 3.64
Chloride 14.800
Sultale 192.000

- 37376

Si< 24, EXPLANATION• -•; •24
"C=2,24474 411 concentrations in micrograms2417 2per liter (ugll).-A• • 24171 •.

/

SP 57 SU '7
Chlorozenzene 9.50 Chlorooionzene 14.3
Chrorfce '5.500 Seneroe 49 .
Suilate 275.300 Chloride 12.900 -'

/ Sulta,, 293.000 N; I
7 SU 37 Arsenic n

a 22.0 chlo•rooenzene '2.8
0.090 Benzene 3 65

5,71 PIuOr,0e 2140 " A
2190 Chlorde 28."00

27,800 Sutat 1-37 N0
41.000 Sa. - N

3.42

/

SP '37 SU 37
Chlofide 43 1,0C qo!, sarmwed 21g '

Sulfate 22.200 0

Prepared for.
U.S. Army Program Manager's Office
For Rocky Mountain Arsenal

Aberdeen Proving Ground. Maryland
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.-. S '67~

Ch~orfooenzsm-ý 1 7 4
Ch oroforn, 687
Benz~ene 4.68
Ch10orise 343.000
Sulfale 991.000

2'e~~~'ar :v " s3~~Aoo, :efroec rez rmqr 'rltsý

* gure ~7
WJATE O'HE=M!SR-Y DAT7A FOR DENVER FM UNITS NEE=#3" AND NSEd-l
SPRING AND' SUMMER QUART1ERS, 1.987
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13

SO S7 SU 'S7
",nioro enzene 16.7 Chlorotenzone 4 7,
Efinzne 3,98 CmrorlIe 14 200

"Crnlor*.l 15.100 Sultale 267 100
Sulfate 293.0C0
Arsenic 4 08

24 EXPLANATION

All concentrations in microcrams
_• ,per liter wugilj

24172(NBE-4) 24175(NBE-Q3)e r

Iie 17 4 Ch:orct41nzBnE 12.3
nt 6.37 Ch'iorWorm 257

4 68 Benzene 4 54j
341:.00o Chiridor 340.2000 '

891,000 Suitate 854.2000

/ /

//

1Prepared for:

U.S AmyProgram Manager's Office
For Rocky Mvounta;n Arsenai

Aberdeen Proving Ground. Maryland
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A 2.83
BWs2 -Ethyl hexy t)Pht thaIte

i C)
12

AA

13

14.

AA

Figure F-71

NONTARGET COMPOUND Os1 WB~- ETHYLH EXY L) PHTH ALATE,
CAPROLACTUM) IDENTIFIED BY GO/MS ANALYSIS, ug/h,
TASKS 4 AND 44, ALLUVIAL AQUIFER
SouRCE: Huntqr,,ESE_ 19M~



i20th Avel

6#

EXPLANATION

112th Ave.

09-" 00-0
12 CD

CD
E z

A S8.4 I
B1s(2- Ethylt.exyl)Pththa late

104th Ave

13 I 1

A
1

North Bog

96th Ave. Scale In Fee!

Prepared for:
U.S. Army Program Manager's Office
For Rocky Mountain Arsenal

Aberdeen Proving Ground. Maryland
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17 0. 16 1
0.

ZI 22

88thAve.NWBCS

88 87t ve

Dichforobenzana 2.48

A

Figure F-72

NONTARGET COMPOUND (DICHL.OROBENZENE) IDENTIFIED BY GO/MS
ANALYSIS. ug/h, TASK 4 AND 44. ALLUVIAL AQUIFER

SOURCE Hunlef/ESCI. 1W8
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TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASTNG BEDROCK BEDROCK DENVER
WELL AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
37308 ALL 0.0- 0.0 2.0 20.5 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
111TCE <1.700 <1.700
112TCE (1.000 <1.000
11DCE <1.100 <1.100
11DCLE <1.200 <0.200
12DCLE 1.690 0.604
ALDRN <0.070 <0.070
AS 0.070 <3.070
BTZ <2.000 <2.000
C6H6 <1.340 <1.340
CA 120000.000 111000.000
CCL4 <2.400 <2.400
CD <5.160 5.470
CH2CL2 <5.000 <5.000
CHCL3 <1 400 <1.400
CL 275000. 000 267000.000
CL6CP (0.070 <0.070
CLC6H5 <0.580 <0.580
CLDAN
CPMS <1.300 <1.300
CPMSO 59.100 63. 800
CPMS02 <4.700 <4.700
CR <5.960
CU 07.940 8.390
DBCP <0.130 <0. 130
DCPD 54. 100 30.500
DIP 78.400 43 700
DITH <1.100 <1 100
DLDRN 0.291 <0 060
Dr.DS <1.800 <1 800
DM.1P <15.200 <15 200
ENDRN <0.052 <0.052
ETC6H5 <1.230 <1.280

F 2090.000 2190.000
HG <0.240 <0.480
iS)DR <0.060 <0-060
K 4130.000 4640-000
..j -- ~ 4 < 1.210 1. f

G 68100.000 6,1400 000
MIBK <12.900 12.'?00

..... -. ,1 .35 05
NA 272000.000 276 00 )

667.000
<:XA7~ ~~ ." 00 i 0 "2

18.600 •

.:' ?: 0.053 .' '5
p[T 070 7.70
017; 30000.)00 900 Al'ooo.

'21 iZCE <1 .200 ,1 .200

14.400 3
- 1. t0I 1 IJO

. ,YLEN <2.470 <2.470
Z, 21.600 23.400



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CA.IN•;, BEDROCK BEDROCK DE N'.1ER FWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37309 ALL 0.0- 0.0 2.0 23.0 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87I11TCE <1.700 <1.700112TCE <1-000 <I.00011DCE <1.100 <1.100(11DCLE <1.200 <1.20012DCLE 6.270 4. 150ALDRN <0 700 <0.070AS <3. 070 <3.070STZ <2. 000 <2.000C6H6 <1.340 <1.340CA 144000-000 177000.000
CCL4 < 2. 400 2. .100CD <5.160 5.470CH2CL2 < 5.000 5 .000C;: L3, 1.400 < .400CL 624000.000 4440 fO.0001: CL6CP <0.700 f) 070

"H5 <0. 580 80
K-.. 1 .SJQ < 00

C P-?SO -,7. 100 5-5001: . 32.600 39.. 00
5 .960'2U 7.?-94 2 .0 09DBC? n ~!7T-•. 24 75. ,

<7.947
7 .

.I22!'I 15 "00-. ' 7 rq

15,"!?5 ..pj '. .:3 p

;., .. - . - j ,-,

,::4,

-. :< :" , S

: T;" .- ..-

u - ," • "

• •,,•, . • _:



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVER
WELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37312 ALL 0.0- 0.0 2.0 13.5 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
II1TCE <1.700 <1.700
112TCE <1.000 <1.000
11DCE (1.100 (1.100
11DCLE <1.200 <1.200
12DCLE <0.610 <0.610
ALDRN <0.070 <0.070
AS (3.070 ,3.070
BTZ <2.000 <2.000
C6H6 <1.340 <1.340
CA 135000.000 116000.000
CCL4 <2.400 /2.400
CD <5.160 5.470
CH2CL2 <5.000 <5.000
CH(7L3 <1.400 <1.400
CL 258000.000 228000.000
CL6CP (0.070 <0.070
CLC6H5 <0.580 <0.580
CLDAN
CPAS <1.300 <( 300
CPMSO <4.200 <4.200
CPMS02 <4.700 <4 .700
CR <5.960
CU (7.940 <7.940
DBCP <0.130 <0-130
DCPD "9.310 '9-310-Lu., ,:10.5030 < 0.5C0D7 If . 500 •1.100

LLDRN 1 .620 0. 135
""N1:s I T .3300 l 0 .800
DNP < 15.200 <15.200
END M 1 .510 '0.052:7C-'H5 , 1.289 , I.280

9 1 .
,)0Q2 '. '0 )

ISODR e0.060 3<.0'60

24 30 .•900 II - .
.. .. S . 1.25 ,

.1 K ,1 12 90 ,I 12 00

7 , 2 5 7

1-!X

XYEM •.47,') .. 4,,7.

P F -.L.1.
X .. .. .L . "i" 4

ZU 20. !)14').000



h TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASTNr, BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37313 ALL 0.0- 0.0 2.0 28.8 SS 3

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE <1.700 <1.700
112TCE <1.000 <1.000
IIDC- <i.100 <I..100
11DCLE <1.200 (1.200
12DCLE <0.610 0.679
ALDRN <0.070 <0.070
A < 3. 070 < 3. 070TZ <2 .000 <2.000
C6H6 <1.340 <1.340
CA 270000.000 262000.000
CCL4 <2 .400 <2.400
CD <5.160 5.470
CH2CL2 <5 .000 <5.000
CHCL3 <1.400 <1.400
CL 730000.000 1130000.000
CL6CP <0.070 <0.070
CLC6H5 <0.580 (0.580
CLDAN
Cp S <1.300 ,300
CPrISO <4 .200 <4.200
CPMSO2 <4 .700 <4.700
* CR <5.960

< 7 .940 ''7.940LECP (0.130 ':0. 130

DC9310 D 9.31
: ..... 2170.00) 3850 .00)
,,7H 8.970 - i 000
DLFDRN <0.0601 008
-;...... < 1.8 0 0 l . 8 0 1)DM5¶P , 15.200 <304 .000
ENDN <0.052 f0) 52

Z72 03. 0 ') 1)Q 7 ~

123011)., 0

-?. . ,-•, 2 3K-

S~. ........ .. "...."

"- - 7 . -3

X..

. .



I

TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
37316 DEN 88.1- 96.2 4.0 31.0 SH 5 5

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
111TCE <1.090 <1.090
112TCE <1.630 <1.630
I1DCE (1.850 <1.850
11DCLE <1.930 <1.930
I2DCLE <2.070 <2.070
ALDRN <0.083 <0.083
AS <2.500 <2.500
BTZ <1.140 <1.140
C6H6 <1.920 2.780
CA
CCL4 <1.690 <01690
CD
CH2CL2 <2.480 (2.480
CHCL3 <1.880 <1.880
CL 74500.000 85500.000
CL6CP <0.083 <0.083
CLC6H5 (1.360 <1.360
CLDAN <0.152 <0.152
CPS <1.080 <1.080
CPMSO <1.980 <1.980
CPMSO2 <2.240 <2.240
CR 3
CU
DBCP <0.130 <0.130
DC=D <9.310 ,9 .311
D:MP 27.000 .I0190
DITH 1.590 '1.590
DLDRRN <0.354 0. '54

< 1I 1. 6
DmI.1P 15. 200 16 30"
£NDRPI '0.060 ' 6ETC6H5 

-060"•<2

S06 ,- "

i•.•D R '0 056 "' '3

. .. I....• 2 9 0.I. ,,

, Z.4.'I -N RK

Z:



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CAS TN BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37317 DEN 51.2- 60.6 4.0 31.1 SH 5 4

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY871IITCE <1.090 "1.090112TCE <1.630 <1 630IIDCE <1.850 <1.850 DlIDCLE <1.930 <1.93012DCLE <2 .070 <2.070
ALDRN <0.083 <0.083
AS <2.500 <2.500
2TZ < .140 <1.140l
(6H6 <1 .920 < 1.920
CA
CCL4 < I690 e .690
CD
CH2CL2 <2.480 <2.4,90
CHCL3 <1.980 <i.880

56000.000 61800.000CL6CP <01083 e'0.083
CLC6H5 ý<1360 ,.360CLDAN '0.152 2". 152CP:.[S < i 080."! 98
C:MSO <(1.980 <1.33(0

S'. 2 2 2. 240 '2.240

DEC? "'0.; 303 'C. 30D . 3 1 Dl . 3 0

DTH . -1

",< 5.200 I6. ThQ

-. '..~ I ,

........ :2

S..... ... ~. I ,' '



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENEn CA;TNr, BEDROCK BEDROCK DENVERWELL 4 AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37318 DEN 41.8- 50.7 4.0 27.0 SH 5 3

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY8711ITCE <1.090 <1.090
112TCE <1.630 <1.630
11DCE <1.850 <1.850
11DCLE <1.930 <1.930
12DCLE <2.070 <2.070
ALDRN <0.083 <0.083
AS <2.500 <2.500
BTZ <1.140 <0.140
C6H6 <1.920 2.470
CA
CCL4 <1.690 <1.690
CD
CH2CL2 <2.480 <2.480
CHCL3 <1-880 5.510
CL 44300.000 39000.000
CL6CP <0.083 <0.083
CLC6H5 <1.360 12.000
CLDAN <0.152 "0.152
C MS <1-080 <1.080
CPMSO </1980 (1.980
CPIMS02 <2.240 <2.240
CR
CU
DBCP <0.130 <0.130
DCPD c .310 <9.310
D ,IP < 1 05 0 < i0. 00
DITH 1.590 <1.590
DLDRN /0.054 "0n54D IN D S I . 6 3, 6
DMMP 15 .200 16. 30
ENDP! ;0 06n

-T6 {5,0 6 2 ' 9. 6 20

2.()n 020 '2.?0 000i

-- . ... "-0 5 "~ . 5

%'!X

.'X Y L .-'

::N

P ? [ . 'T . . • * " , . , = .



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CACTM;rC BEDPOCK BEDROCK DE.,,FRWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37319 DEN 145.4-154.5 4.0 29.0 SH 5 6

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87IIITCE "1.090 <1.090112TCE <1 .630 <.1.630 011DCE <1 .850 '1.85011DCLE <1.930 <1.93012DCLE 2. 07,, < 2. 7ALDRN 0 .083 <;).083AS <2.500 '2.500BTZ < T.I . n4 <1.140
C6H6 <1.920 e1.920
CA
CCL4 <1.60.690
CD T.]C26.760 

9.040

"0.152
(1..98) 

'.980

<2.240 ' "

3%'

5 2 I5;.,. ;nc

-• .

L' 7...



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCPFENED CASI NG BEDROCK BEDROCK DENVER
WELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
37320 ALL 22.7- 32.7 4.0 35.0 SS

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
111TCE <1.700 (1.700
112TCE <1.000 <1.000
IlDCE <1.100 <1.100
I1DCLE <1.200 <1.200
12DCLE <0.610 ,0.610
ALDRN <0.070 <0.070
AS <3.070 <3.070
BTZ <2.000 <2.000
C6H6 1.750 (1.340
CA 127000.000 122000.000
CCL4 < 2. 400 < 2 -400
CD <5.160 <5.160
CH2CL2 <5.000 <5.000

1- 7DCL3 < 1 -400 ,, < 400
CL 155000.000 150000.000
CL6CP <0 .079 <0 070
CLC6H5 10.000 <0.580
C DLAN
C '-S (<1300 <".300
CPMSO <4 200 e4 200
CPSO2 <4.700 (4.700
CR < 5 960
CU 12 1O <7. )40
DBC: <0 130 0.130

C "PD <9 310 . )
7 7nr

DI I 00 I I00

DFi P 15.00 15.200
-EN '," '0n.052 - 0. 52

ETC•H5 " ~I -2 rfl.2•

7S-R• 9r "q , n

71 Z
.;7 ; .7--,

X'! L EN

. :< .. ? . ...

-? H. • .

T YLN' .2:]",

T-t . }y- ,•.

"UD, "T --



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCRFFNED CASINrG BEDROCK BEDROCK DENVERWELL 4 AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37321 DEN 64.0- 73.9 4.0 35.0 SS 5 4

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE <1.090 (.090
112TCE <1.630 <).630
1IDCE <1.850 <1.850
11DCLE <1.930 <1.9301 2DCLE '2. 070 2. 70ALDRN <0.083 0.083
AS <2.500 <2.500
37Z <1.140 1.140
C6H6 <1 .920 1.920-A
CCL4 <1.690 1.690
CD

CH2CL2 ".2.4802 8":•'-L3- ?3 9 8
.. .1 .3 8 0

"6800.20O 670.000
(0.083

L 3.600 2.980. .. •.,A 0. 1 52 " 5

5 .SO <1.980 1 9980
.. -2-40

2. 2 4 '4.

:11>," i590 " S.m

- '1 160 .i 6
7 M0 -. 0 ':, 13.3 3 n n

-'7";:'F ",fl ,) ]; '0.;

S..~ ~~~~I.. I 00' )"' 0

p.'j

X N

T[ 7 :". . -.? •, . t ,



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37322 DEN 87.8- 96.9 4.0 35.0 SS 5 5

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY871I1TCE <1.090 <1.090112TCE <1.630 <1.630I1DCE (1.850 <1.850I]DCLE <1.930 <1.930
I2DCLE <2.070 <2.070
ALDRN <0.083 <0.083AS <2.500 <2.500BTZ <1.140 <1.140C6H6 <1.920 <1.920
CA
CCL4 <1.690 <1.690
CD
CH2CL2 <2.480 <2.480CHCL3 <1.880 <1.880CL 17100.000 16600.000CL6CP <0.083 (0.083CLC6H5 7.740 (1.360CLDAN <0.152 <0.152

CPNS <1 0808
CPMSO <1.980 <1.980CPMS02 <2.240 <2.240
CR
CU
DEC? <0.130 e0.130
DCPD <99.31o
DT.P <10.500 <I . 'DITH 1 1 .590 I .590DLDRN <0.054 0 0.Q54

D ý 11 .~s 160) 1. I . f)DlMP < 15.200 e 16. 300
.0.060 Q nETC6H5 ,0.620 'f0 62

F L " ~~~I O 00 )0.0 0 0 ' •," j4SZ' 
f- 0 4, In •

:'!raP: < 12 ?') r o ,,
NX ' L N? 40,.,

N A

-. .'0 .. ....

:e y

T1 22CE "1.750 I •:r
S. ... . 2 . 6 9. ., •

T<lL .34,, . 4 ij
• "vZ£N.. 4) •,



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREFNED CASING; BEDROCK BEDROCK DENVERWELL * AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37323 DEN 16.5- 26.3 4.0 10.0 SH 5 2

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
I ITCE <1.090 <1.090
112TCE <1.630 <1.630

IIDCE <1.850 '1.850
11DCLE <1.930 <1.930
12DCLE <2.070 <2 .070
ALDRN <0.083 <0.083
AS <2.500 <2.500
BTZ <1.140 <1.140
C6H6 <1.920 2.730
CA
CCL4 <1.690 <1 .690)
CD
CH2CL2 <2.480 <2 480
CHCL3 6 .700 42.00,
CL 238000.000 2860000030
CL6CP ;0 083
CLC6H5 <1. 3-f0 15. 500CLDAN <0.152 <0.152
CMS <1.080 , 080
CPMSO <1.980 <j1980
CPMS02 <2.240 2.2 240
CR
DU
DP.130 0 .4
DCP) .. 3!3 1) 31'

Di 'P r. 71-1 7,<16 ,•'1,0
DITH 51 ..DLD.N' " . J54 •nn~

1~-P< •5 . 2 0 < ,6 . 3 0 0
E.N .L " 0 . ,96i) , ).,'- '
ETC6-H5 ") '' ' " '' "

HG

* E'..: * 2 . r"' Z l ,

-.1' 7
xIr•b



n TASK 39 WATER CHEMISTRY SUMMARYI SOURCE, ESE 1988
SCREENED CASING BEDROCK BEDROCK DENVER 0WELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37327 ALL 29.6- 34.5 4.0 34.9 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE 01.090 <1.090
I12TCE <1.630 <1.630
1IDCE 01.850 <1.850
11DCLE <1.930 ,1.930
12DCLE <2.070 <2.070
ALDRN <0.083 <0.083
AS <2.500 <2.500
BTZ <1.140 <1.140C6H6 <1.920 <1.920 S
CA
CCL4 <1.690 <1.690
CD
CH2CL2 <2.480 <2.480
CHCL3 <1.380 <1.880
CL 257000.000 250000.000
CL6CP <0.083 (0.083
CLC6H5 <1.360 7.080
CLDAN <0. 152 <0. 52
CPMS <1.1.'18 <1.080
CPMSO <1.98!) <1.980
CPMSO2 <2.240 <2.240CR
CU
DBCP <00 30 0. 130
DCPD <9 31) 9.310

D:M •!....'.h
DITH <.590 <3.1340
DLDFN "'0. 0,l n.0rDM[DS <1.160 ' i
DM M P < !52 <11. 300

ETC6H5 '0 62: ".52
EL 270n27)n

rSODR ' '. 0.050

-:X!: L E ,' N i:,
:A

./. ,,,'

ZN



3

TASK 39 WATER CHEMISTRY SUMMARY

SOURCE, ESE 1988

SCREENED CASTNG BEDROCK BEDROCK DENVER 9WELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37330 ALL 37.5- 57.2 4.0 57.0 SH

COMPOUND 3RD QUARTER FY37 4TH QUARTER FY8711ITCE <1.090 <1.090
112TCE <1.630 <1.6301 DCE <1.850 <1.850
llDCLE <1.930 <1.930
12DCLE <2.070 <2.070
ALDRN <0.083 <0-083
AS <2.500 <2.500ETZ <1.140 (1.140C6H6 <1.920 <1.920
C A
CCL4 < 1 .691 <1.690
CD
CH2CL2 <2.480 -2.480'HCL3 13. 100 17.200

290100. 000 319000.000 9C-L6CP 0 083 <0.083
CL7'-6H5 2.690 1.740.L.AN 0. <0.152

S 1080 < 1.080CPMSO 1.980 <1-980C MS0 2 (2.240 <2.240

0.7PO130 <0.150
0 .. n .1

-?H. 59) < 3. UK~i9.3' 31.04

7 L ' " .3F!!P"0. >00 " 16.300
- 7''J H A). ThI):f.6•

' . . 2,

4-.:

- -. - -. I, • 5

•., ,p



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
37331 ALL 39.6- 48.6 4.0 48.0 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
111TCE <".090 <1.090
112TCE <1.630 <1.630
l1DCE <0.850 <1.850
11DCLE <1.930 <1.930
12DCLE <2.070 <2.070
ALDRN <0.083 <0.083
AS <2.500 <2.500
BTZ <1.140 <1.140
C6H6 <1.920 <1.920
CA
CCL4 <1.690 <1.690
CD
CH2CL2 <2.480 <2.480
CHCL3 253. 00 19.9900
CL 327000.000 338000.000
CL6CP <0.083 <0.083
CLC6H5 6.590 1.660
CLDAN <0.152 <0.152C?;.IS<1 0 0< 1.080
CPMSO <1.980 <1.980
CFMSO2 <2-240 <2.240
CR
c 3
DBCP 0.130 0 .130
DCPD <9310 "9.310
DI'IP 50 1 1 100
DITH '.5909 ,•3.340
DLDPN <0 054 )0.054
DMDS p < 60 1 12160
DEMP <5.200 <16.300
ENDRN ?.60 0 060
ETC6H5 '6.52 00.R2 0
- . 1730.,70 1_56 m0

IoODUP "5 -
K "1 7 3,5n '..

.. .. :'' "1fO
100'.I X L

N A
;lT

.'-

Sy L.: N 
. :4
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TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL 9 AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37332 ALL 46.9- 51.4 4.0 51.0 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE <1.700 <1.700112TCE (I 000 <1.00011DCE (1.100 (1.10011DCLE <1.200 01.200
12DCLE <0.610 0.610ALDRN <0.070 (0.070AS 4.500 5.800BTZ <2.000 <2.000C6H6 <1.340 <1.340CA 116000.000 967)0.000CCL4 2 .400 <2.400

CD 5. 160 5.470CH2CL2 5<000 "5.000
CHCP3 C1 4fl 3. 390CL 714000.000 609000.000 0CL6,CP 0. 07C, 0.070'LC6H5 0 .5O 3.220
CL DAN
Ctp mS 

T 303 *:1.00
"SO"4 .20 .4.200CPMSO2 e4.701 <4-700

"CU -7.94) 41.300
DB'T?~ ~ 5, 0 3-].10

I I t 00

80. 113... .. 8i. :.'._ ;:.50Q

' " " 2 0 0 5 . 2 0 0
'0' .'52 -0.052
<Hr 'p 1.2)80E T -7H 1 -1,,

" ,'I 28n-
H'3~~ ~ 7 9 :;• •0

7, 77' 
H ,

S. - "'. 20.'

? " • "• 7 "~.. . -. . . 7 s7.9 •

YE ". :. .'"



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37333 ALL 38.4- 47.7 4.0 47.0 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
I1ITCE <1.700 <1.700112TCE <1.000 <".000
11DCE <1.100 <1.100
IIDCLE (1.200 <1.200
12DCLE <0.610 <0.610
ALDRN <0.070 <0.070
AS <3.070 4.800BTZ <2.000 <2.000
C6H6 <1.340 <1.340CA 80100.000 85700.000
CCL4 <2.400 <2.400CD <5.160 <5.160
CH2CL2 <5.000 <5.000
CHCL3 13.500 11.600
CL 394000.000 372000.000
CL6CP <0.070 <0.070-LC6H5 <0.580 <0.580
CLDAN
CPMS <1.300 <1300
CPMSO <4.200 <4.200
CPMS02 <4.700 <4.700
CR <5.960
CU <7.940 17.940
DBCP <0.130 <0.130
DCFD '9.3 1ir 9.30D:MP <10. 500 t'.509
DTTH <1.100 .. 00)L .PT 0. 205 .226DElDS < 1.800 , .800
DINP < 15.200 15.200
END?,,N •0.052 20.052

- 122;D 0') ,-), 1 ",'1 ,]%,.F

14 7 - .

:'!L]~ ~~ 5 5 ti '..

-60f

. . .. ! " a 9 ) . '•*p



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVER
WELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37334 ALL 42.3- 67.3 4.0 64.0 SH 2

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY871IITCE <1-090 <1.090
112TCE <1.630 <1.630
11DCE <1.850 0.850
1IDCLE <1-930 <1.930
12DCLE <2 .070 <2.070
ALDRN <0.083 <0.083
AS <2.500 <2.500
BTZ <1.140 <1.140
C6H6 <1.920 <1.920
CA
CCL4 <1.690 1 .690
CD
CH2CL2 <2.480 "2.480
CHI-CL3 ,'1.8An ".980
C L 72000 000 76900.000L6P'0.383 '0).083

5 7 0 210310
1 LD:-.N h0 15? <.-152

.=.'; < : 80 " .080
C?.SO <I .980 el-980,- 2-!S., <2 .2-1 ":2.240

C R ' 0 .1 3 0

3. 9 - 3 1 0
:13. 340

3 .4~'. ~ .4
.•1546

.3 ... , 0.400 < 16. 30
,:E :r'• '76 ."; ( CI

S- .1.p',. V-0
* *

-. ... *

::g 'q 5 ' •, , . t g



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37335 ALL 38.2- 57.6 4.0 51.0 SH 3

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE <1.700 <1.700
112TCE <1.000 <1.00011DCE <1.100 <1.100
11DCLE <1.200 <1.20012DCLE <0.610 (0.610
ALDRN <0.070 <0.070AS '3.070 (3.070
BTZ <2. 000 <2.000
C6H6 1.740 <1.340
CA 69800.000 67400.000
CCL4 <2.400 <2.400
CD <5.160 5.470
CH2CL2 <5.000 <5.000
CHCL3 <1.400 <1.400
CL 112000.000 111000.000CL6CP <0.070 <0.070
CLC6H5 8.550 1.650
CLDAN
CPMS K .300 'J.300
CPMSO <4.200 e4-200
CPMSO2 <4.700 e4.700

0 CR < 5. 960
CU <7.940 '7 noDBCP <0.130 0. 1130
DCFD <9.310 < 0
D .[P <10-5009DITH 

1.300 .0
DLDRN 0. 065
DMDS < 1 800 ( 0,
D•.%1P < 15 .200 A ,ENDRN '0 052 5ETC6H-5 ', I 80 !.9

L 2: 1220. 1)01 1)22, .1) (HG e 0. 0 . .'-Q.490

0j 404

70 60 L E6

30 >, 4 0.029 , "•

HE -' "{ 00 . 0 : '



TASK 39 WATER CHEMISTRY SUMMARY
L SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND 0
37336 ALL 19.3- 38.9 4.0 39.0 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
11ITCE <1.090 <1.090
I12TCE <1.630 <1.630
lJDCE <1.850 01.850 5
IIDCLE <1.930 ý1.930

12DCLE < 2. 070 <2.070
ALDRN < 0.083 < 0-08 3
AS :2.50n -2.500
BTZ <1 .140 ,1.140
C6H6 <1.920 (1.920
CA
CCL4 <( .690 <1.690
CD
CH2CL2 <2.480 ('2.480

CL 225000. 00 226000.000
CL6CP 0. 083 < 0.083
CLC6H5 6 .1 2.520
CLDAN 0. 10. A52
CPMS ' , -030
CPMSO 1 980 <I.980
CPMSO2 2 4-10 <21.240
CR
CU
D C P3 ) e0. 130DCD" 1 <9.310

DITH 3 -3. 4)

DMq'lP i 0 , 1. 3aO

FL I•,•0 •'.:' 59'3.0i,0

Yi : S3?,..' : ' ' 3" 53

-.

F L-

V,.%

XF .

-- X- _7: ., " .

X~L .:'



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37340 ALL 23.5- 34.1 4.0 32.0 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE <1.700 <1.700
112TCE <1.000 <1.000
11DCE <1.100 <1.100
llDCLE <1.200 <1.20012DCLE <0.610 <0.610
ALDRN < 0. 070
AS 3. 070BTZ 2. 000
C6H6 <1.340 <1.340
CA 149000.000
CCL4 <2 .400 (2.400
CD <5. 160
CH2CL2 <5.000 <5.000
CHCL3 1.40, 1.400
CL 220000.000
CL6CP (0.070
CLC6H5 .0.5s0 '0.580
CLDAN
C PMS 

.300CMSO <4.200
c-IP S 2 ' 4 . 700CR
!U 7 9'ý4 1
DC? E0 130 130DCPD 

. 310O

DITH 1.100
DLD.N r 9 00L:':D5: •."00

DE S .

IS¢'I

"IXYL '. •',

"ZN



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
37339 ALL 11.7- 22.3 4.0 20.0 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
111TCE <1.700 <1.700
112TCE <1.000 <1.000
llDCE <1.100 <1.100
I DCLE <1.200 <1.200

12DCLE <0.610 <0.610
ALDRN <0.070 <0.070
AS <3 070 3.500
BTZ <2 000 <2.000
C6H6 ,1 340 <1.340
CA 537000 000 668000.000
CCL4 <2 400 <2.400
CD <5 160 9.500
CH2CL2 <5 000 <5.000
CHCL3 <1 400 '1.400
CL 2020000 000 1990000.000
CL6CP <0 070 <0.070
CLC6*H5 o0 580 ':0-580CLDAN

S'-IS < 1 300 9.300
CPMSO <4 200 <4.200
CPMS02 <4 700 -41700
CR <5.960
CU <7.940 1)820
DBCP <0.130 <0.130

1CD <9.310 <9.310
D ' 5 15.0
Dil< T H 100 . I00
DLDR. .0. 0 '3.1N8

D 1.IP < 15.200 7,6. 1) .000
ENDR 0.0 'Q52 . 2ETC6i5 . 1 .28,0 I .280

- -~ " ' . ,
2 3- 0 . 0 C

-.!I ;: " !2 .?-,,. i ? ,,

.'XA3

?2 A ..... :

T 'LEE .n,,: .3 -,

"TR 'L E. I ,• , F*"
7 i9 .:0 ., )•



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
37341 ALL 20.3- 50.7 4.0 48.0 SS 2

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
111TCE <1.700 <1.700
112TCE 01.000 <1.000
11DCE <1.100 <1.100
lDCLE <1.200 <1.200
12DCLE <0.610 <0.610
ALDRN <0.070 <0.070
AS <3.070 <3.070
BTZ <2.000 <2.000
C6H6 <1.340 <1.340
CA 65300.000 70500.000
CCL4 <2.400 <2.400
CD <5.160 <5.160
CH2CL2 <5.000 <5.000
CHCL3 <1.400 ,I.400
CL 47500.000 50500.000
CL6CP ,0.070 <0-070
CLC6H5 2.420 0.807
CLDAN
CP'S <1 .300 ,. 300
CPMSO <4.200 ,4.200
'CPMSO2 <4.700 '4.700
CR <5.960
CU <7.940 <7.940
DBCP .:0.130 (0.t30
DCPD <9.310 ,9-310
D19.500 . i0.500
DITH <I.100 11.100
DLDRN n0.060 060CMD5S , ..510 .I8'3)'

DmlP <30.400 "15.200E~1DR ' K...... 9'.052. 5 28'

V~ 7

"X L F';• .) "; • " , ,

.; ' "'1. 4..

.... .... .............



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37342 ALL 12.9- 29.0 4.0 27.5 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
111TCE <1.700 <1.700
112TCE (1.000 <i.000
11DCE <1.100 <1.100
11DCLE (1-.200 <1.200
12DCLE 1.470 1.110
ALDRN <0.070 0.070
AS <3.070 <3.070
BTZ <2.000 "2.000
C6H6 <1.340 < 1.340
CA 3! o000.009 287000.000CCL4 <2.400 0<2.400
1Dn 5. i ,'9 5.470
C H. 2C 21 <5.03o <5.001)CHCL3 " .400 ']4?

C 76 000 . 3'? 58600 3. 000
CL6CP y.I7 < 0 .'070CLC6 5 ',. 5 '['<'3. 580
CL DAN

CNSO 4 .200.20
CP......... ... i .. , 00

CR :-.. ?-

DI:H . '3.' J 7.
D L:R F.N
D-, -N -P 15.2 0

- . - . •

2.' ,;r 
-•,,..'•0 6 !

L' ,- ', 3



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
37343 ALL 3.7- 35.1 4.0 _5.5 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
11ITCE <1.700 (1.700
112TCE <1.000 <1.000
11DCE <1.100 <1.100
I1DCLE <1.200 <1.200

12DCLE 2.240 0.801
ALDRN <0.070 <0.070
AS 3.900 4.300
B2I <2.000 <2.000
C6H6 <1.340 <1.340
CA 144000.000 119000.000
CCL4 <2.400 (2.400
CD <5.160 <5.160
CH2CL2 <5.000 <5.000
CHCL3 <1.400 <1.400
CL 333000.000 223000.000
CL6CP <0.070 <0.070
CLC6H5 8.930 3.090
CLDAN
CPMS (<1.300 (1.300
CPMSO <4.20, <4.200
CPMSO2 <4.700 <4.700

* CR (5.960 11.100
CU 26.700 .
DBCP <0.;30 ' 0.130
DCPD 16.8u0 11.900
D 7 "IF 966.'900 4638.000
DITH 1.831 1.900
DLDRN <0.060 •0.060
C1FS " 30'0 .300
D1MP 152.000 <76. 000

j,"z ri- •R

. .. 052 100152ET6* . 290 1 .280

HG '0 .210 0-8

71 -1 9'3.,?n95580. fli0

",I "-" - •

' "t ' ?. ,-



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL 9 AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WqQAQ SAND37344 ALL 15.5- 40.9 4.0 42.0 SS 2

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE <1.700 <17.000i12TCE <(1 000 <1.000
1IDCE <1.100 )1.100
I DCLE 01.200 <1.20012DCLE 13.700 <6.100ALDRN <0 .070 0.070AS <3.070 <3.070BTZ (2.000 <2.000C6H6 1.720 '1.340CA !77000.000 183000.o00CCL4 9.880 <24.000CD (5.160 "5. 160CH2CL2 <5.000 ,5 0 00CHCL3 1370.000 11000100CL 402000.000 427000.000

.L' - <0.070 '0-070,2LC,3 5 6.53 .'00
CLDA

CPMSD 10.000 101.0019
- ")4 . 7

"-" -. ... 7 9 f-l (
.0. ,0 1 3. 00

D.PD-g '3.3-'• • • .•,
SI . 2. 7' . 9

1~ 3 -3

RNR
~~~~~, lf•"• ''JUt. ,•

E,';DR. , n.,5 , 2 - =,

. 1 '' L :;! .. .--.

D I

X l '. '. " . . , ' ' '



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
37345 ALL 16.4- 37.1 4.0 37.5 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
111TCE <1.700 <1.700
112TCE <1.000 <1.000
11DCE <1.100 <1.100
IIDCLE <1.200 <1.200
12DCLE <0.610 <0.610
ALDRN <0.070 <0.070
AS <3.070 3.100
BTZ <2.000 <2.000
C6H6 <1.340 <1.340
CA 74700.000 83000.000
CCL4 <2.400 <2.400
CD <5.160 <5.160
CH2CL2 <5.000 <5.000
CHCL3 <1.400 <1.400
CL 52000.000 60500.000
CL6CP <0 .070 <0.070
CLC6H5 <0.580 <0-580
CLDAN
CP"1S <1.300 .300
CrMSO <4.200 <42 00
C pM S02 <4 .700 -1 700
CR <5.960 7.630
CU <7.940 <7-940
DBCP <0.130 o 130
DCD <9.310 -9 319
D0TH. 0 I 110000

DLDRN <0.060 . 000H "S' ).800 ' fl0
<.15-20Pf 1 5. 200 1 5

EN;LpN <0.052 " 52
71.230 0

K -6?. '' I •, 0

:![:2K ' I 12.9j00 " r,
.!X.YLEN ' ) . 350. ,',

-.. . °.2'

I.. .rc

T7.L .1;)0 '.. ,)

XY E-K ; 2 .17,n. '.i 7p



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
37346 ALL 8.6- 24.0 4.0 24.0 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
1IITCE <1.700 <1.700
112TCE (1.000 <1.000
11DCE <1.100 <1.100
I1DCLE <1.200 <1.200
12DCLE <0.610
ALDRN <0.070 <0.070
AS <3.070 3.200
BTZ <2.000 <2.000
C6H6 <1.340 <1.340
CA 1800. 000 48700.000
CCL4 e2.400 <2.400
CD <5.160 <5-160
CH2CL2 <5.000 <5.000
CHCL3 .I 40.0 .)400
CL 73900.000 40900.000
CL6CP <0 070 70.070 .
CLC6H5 " 0 580 <0.580
CLDAN
CPMS 1 300 3 30)
CPMr-SO 4 .200 (4.200
CPMS02 4.700 ,4 7700
CR- < 960 95. 960
CU <7.940 '7.9'4
E.7C? 10 130 1). 130'CF9.310 <9.310

DITH "'.100 '1.100
DLDRN <0.060 '0.060

DHDS • 8 ,•, . ... . -800
DI1M? 15.200 15.200ENORN "'0.n52 ').': '52

-5.2 .I
'rC Tn f- 0

! O ' - • •I "L" '. "6U

, ,• .-.. . F . .

"7. .7

-: '. 1> . ,
".2. -"' '1. 4'.. ..
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TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37347 ALL 23.2- 33.8 4.0 33.5 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE <1.700 <1.700
112TCE <1.000 <1.00011DCE <1.100 (1.100
11DCLE 0.200 <1.200
12DCLE <0.610 <0.610
ALDRN <0.070 <0.070AS <3.070 <3.070BTZ <2.000 <2.000
C6H6 <1.340 <1.340
CA 70500.000 72000.000CCL4 <2.400 <2.400CD <5.160 <5.T60
CH2CL2 (5.000 <5.000CHCL3 <1.400 <1.400CL 55500.000 54900.000
CL6CP <0.070 <0.070
CLC6H5 -0.580 <0.580
CLDAN
CPMS <1.300 < 1300
CPMSO <4.200 <4.200CPMS02 (4.700 (4.700CR <5.960 6.940
CU <7.940 <7.940DBCP <0. 130 (0. I 30DCPD e9.310 <0.311
DIP 33. 5) 1(0. 500DITH 

<I. 100 I . 100DLDRN '0 . 060 ''r. 060D•-1DS ,3 8) : .00
DMMP '15.200 15.200ENDRUI 'f 052 ý9.52
ETC6H5 1 80 .FL, ;"•' 1o "! fl . 0
IS DR ') 6) Z20. ý9

iEC6H5 • .- I. "i 7

n i..,I ,
.!'!X "Et" I'

NXA

N T .1 2. . . . ...

ý Y E• I, . : , ..TI 2DCE ' 2 , ,,

'1 ' T .' 2 _"" 
"

C•; 52 2'•r'



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

* SCREENED CASING BEDROCK BEDROCK DENVER
WELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
37348 ALL 16.4- 42.0 4.0 41.0 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
111TCE <1.700 c1.700
112TCE <1.000 <1.000
11DCE <1.100 (1.100
11DCLE <1.200 <1.200
12DCLE <0.610 (0.610
ALDRN <0.070 <0.070
AS <3. 070 <3.070
BTZ <2 .000 <2.000
C6H6 <1.340 <1.340
CA 148000.000 191000.000
CCL4 ,2.400 Q2.400

Du < 5 16. ( <5. 160
CH2CL2 <5.000 <5.000
CHCL3 <I .400 2.200
CL •$9000.000 325000.000
CL6CP <0.070 <0.070
CLC6H5 2 1.260
C L DAN

•: •Io 1. 3 2') ! -300
CPMSO -4.200 <4.200
CP>!S02 '4.700 <4.700

< . 9 15.300
CU 7. 14') <7.940

P 0. g 130
D(1P - -,-, ,n 500

DIT:H , 1 . 10,3 < .100DLLRN 5 . 0[,D S T -'

-SI : I • '- ').800
!IX"P 1 . <15.200

,1.!29fl

.V :1 .. .. - 0.4i0d

. 0

7 77



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37349 ALL 23.2- 43.6 4.0 44.0 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE <1.700 "1.700112TCE <1.000 <1.0001IDCE <1.100 <1.100
11DCLE <1.200 <1.20012DCLE <0.610 <0.610
ALDRN <0.070 <0.070AS <3.070 <3.070
BTZ <2.000 <2.000C6H6 <1.340 <1.340CA 181000.000 101000. 000CCL4 <(2.400 <2.400CD <5.160 <5.160CH2CL2 <5.000 <5.000CHCL3 /1.400 <1.400CL 277000.000 115000.000CL6CP <0.070 <0.070

CLC6H5 <0.580 <0.580CL DAN
CPMS <(1300 1.300
CPMSO <4.20!< 4.200C.vlSO2 (4.700 4.700
CR <5.960 12.500CU e7 94n 7.940
DBCP '0 130 '0.130
DCpD <9 310 9.310D-P 5 0 ! T8 .4'00
DITH .' 40 < 1.100
DLDR•I *0 060 " 060

5 5. 8 ,1 280
FL i1290 .n: 1)1n )i]
D!P '1c0<1.0

I.... ... 0 6 0
HG 10 '0.-43. ..... ') 060

3 5.0 2 . 50) r'0no
,'IEC6H5 ~~, i .'1 21{

7 7 .

•..

Z "M L ', I . . .... . -o,

• -; ; ! 4 .,,O L, 3 .a 0



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37350 ALL 26.9- 52.3 4.0 52.5 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE <1.700 <1.700
112TCE <1.000 <1.000
11DCE <1.100 <1.100
11DCLE <1.200 <1.200
12DCLE <0.610 '0-610
ALDRN '0. 070 <0.,070
AS <3.070 <3.070
BTZ e2.000 -2.000
C6H6 <1.340 <1.340
CA 114000.000 113000.000
CCL4 <2.400 <2.400
CD <5.160 5.260
CH2CL2 <5.000 <5.000
CHCL3 2.120 '1.400CL 86100.000 85000.000
cL6CP <0.070 <0.070
CLC6H5 <0-580 o-853
CLDAN
"C-?'S , I300 :1.300
CPMSO <4.200 <4.200
C ;.O... 2 <4.700 -4.700CR <5.960 15.300
CU <7.940 <7.940

). -0 130 f0.130
19.310 '9.310

- .. '5 0 900 -.500
DITH . 100 < I. I,0DLDPN 0.3067 '.6

'1.800 1.800DIN11F < 15 200 '15.200
N 0.052 2.52ETC6H5 <1I.280 '1I.280

'L"1220 . n!)0 .. 22• 0.0 ,00

7 - .6" 'C. 060

N:-!X " :11" '' 2 '' 1

I T *.. . - ,

:77,

S.. .. .. , ' ,' ?, ,
-g 2 '). I009 -0. 100



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LIT'1OLOGY WQAQ SAND 037351 ALL 17.9- 38.5 4.0 36.0 SS 2

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
11ITCE <1.700 <1.700
112TCE <1.000 <1.000
11DCE <1.100 <1.100 011DCLE <1.200 <1.200
I2DCLE <0.610 <0.610
ALDRN <'0.070 <0.070
AS <3.070 <3.070
BTZ <2.000 <2.000
C6H6 <1.340 <1.340
CA 139000.000 114000.000 SCCL4 <2.400 <2.400
CD <5.160 <5.160
CH2CL2 <5.000 <5.000
CHCL3 e 1.400 .l onn
CL :28000.000 123000.000
CL6CP <0.070 ,01.070 0CLC6H5 <1.730 1.600
CLDAN
C-,S 300 N300
CPMSO <4.200 <4.200
CPMSO2 4 .700 .4 700
CR (5.960 8 330 0
CU <7.940 '7.940
DBCP <0 130 '0. 130DCPD '<9._ 0 '-" 319
D!MP 12.4' :1.510
DITH 1 . 00 I .100
DLDRN .060 .n60
DCDS ,.300 , D 800
DMMP <30. 400 15. 21200
ENDRN F0.052 0: 052
ETC6H5 . 1 l.0 6 0 39 17T ,h '• i
."G '0.43 .n4,

HG .:•~I , ,.1.U:

? ? rE. 1 E • . .' -' :
.F:L

N " 'A,. . . . . .,

,"r, f • r•:-
N :?.2,t <•. ,/

Z ,", 20 .•002.} ,•,

¾ 0l> h
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TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DEN'RWELL AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
37352 ALL 29.8- 38.3 4.0 37.9 SH

COMPOUND 3RD QUARTER FY•7 4TH QUARTER KY71I1 TCE 1.70. 7 00
112TCE < .1000 00011DCE 1. 102 1 -00I IDCLE i .200 1.200IDDCLE < *-.1, -.

ALDRN 2 . , :
A S 3 071 3 --)7T
... 2 . 0! 2. 0C 6H 6 3 . 4 ;) .34

CCL -1 
40' ,

CH2CL2 9. 97j 5 f)3
CH'-"L3~ ~ 2 C-)..n,. . ,,CL 6 ,' 784P ')CLS'D P '' N. , .

?.. . 04 . 4.

C3,
c F:r3 . :r, ., ,

'TR 5 7'•:'g.3]I
MU• , (.' .;.

2.'T F • . .. • .,

S. . . . ..5

• . • ,,S

E L _' :I ' ) ': ' , :';,



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

3 SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37353 ALL 27.1- 42.4 4.0 44.0 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE <1.700 <).700112TCE <1.000 <1.000
11DCE <1.100 <1.100l1DCLE <1.200 .1.20012DCLE <0.610 <0.610ALDRN <0.070 <0.070AS <3.070 <3.070BTZ <2.000 <2.000C6H6 < 1.340 < .340CA 119000.000 117000.000

CCL4 <2.400 <2.400
CD <5.160 <5.160CH2CL2 <5.000 <5.000CHCL3 <1.400 <1.400
CL 119000.000 1030100.000CL6CP <0.070 <0.070C-C6H5 <0.580 0.580
CLDAN
CPMS <1.300 <1.300CPMSO <4.200 <4.200-CPMSO2 4.700 <4.700CR (5.960 11.1![00CU 7.940 <, . 940DBCP <0. 30 0. I30

. - .- D "• 3 0 " 9 3 1D:U"p 7"s. 7.'

DITH <1.00 01.100
DLDRN 0. 154 ''9.0,3,I.I S s n '
DpMP <15.239 15 :529
"ENDRN <0 052 ,1) '.52ETC63H5 "' .230 I

I .: ,"" ,i



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENV.7ERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37354 ALL 13.8- 49.1 4.0 49.0 SH

"COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87I 1 ITCE <1 .700 (1.700112TCE < 1.000 (1.00011DCE <7 100 <1 10011DCLE <1 .200 < .20012DCLE <0.610 <0.610ALDRN <0. 070 ' 0 070AS 070 3. 070
- <2.000 < 2.000C6H6 1. 510 (1.340CA 108000. 000 77100 000CCL4 <2 400 

'2 400CD 5 160 e 5160CH2C-. 2 
< 00 5 0 000

L 390 <1 400C,- 37 10 0) 65700 000
'Lcpf <04970 <0 070'2 C H .7 34"_0 0 522

CP"-1S , 3 0<

-D 13r,

1 1.310

CP.S'4 200 4 200
'4 70n 700

' " 9603 3 330

323I. .I 
9 .31

7 7

2 " 1 • ? " 5 . : " . '?

u..• ,-,<. I. !]'>I . 1,0

. . . .... ." " 5 20-" • '•"0 .0 • , n52



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37355 ALL 11.1- 71.7 4.0 70.0 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE 9.590 29.400
112TCE <1.000 <".000l1DCE <1.100 2.670I DCLE <1.200 <1.20012DCLE <0.610 <0.610
ALDRN <0.070 (0.070
AS <3.070 <3.070STZ <2.000 <2.000
C6H6 <1.340 <1.340CA 148000.000 134000.000CCL4 <2.400 <2.400CD <5.160 <5.160CH2CL2 <5.000 <5.000CHCL3 3•250 2.360CL 196000.000 203000.000CL6CP <0.070 e09070CLC6H5 5.790 <0.580

CLDAN
C1S <1.300 "1.300CPMSO <4.200 '4.200CMS02 (4.700 <4.700SCR <5.960 11.100CU 1". "00 < 7. 940DICP "0 1 30 <0.130
DCPD 9 310 .9.310

S0.501DITH 7.:40 
1 . 10.

S.300 .800

"- • -< 5 20

Z. )

?" -l '."? '7rn . '0 0 1?



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

"SCREENED CASING BEDROCK BEDROCK DENVERWELL AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37356 ALL 8.3- 38.4 4.0 38.5 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87S11TCE <1.700 (1.700112TCE <1.000 <1.000
1lDCE <1.100 01.1f00lIDCLE <1.200 <1.200

12DCLE <0.610 <0.610ALDRN <0.070 <(0.070AS /3.070 <3.070BTZ <2.000 <2.000
C6H6 <( .340 <1.340
CA ,06000.01)n 109000. 000CCL4 <2 .400 <2.400
CD 55 6t? <5 160CH2CL2 <5.000 <5.000
CHCL3 ".400 '1.400
,:L 95000.000 105000.000S...... <'] 0700.07 0CLC6H5 7.29,2 1.720

CLDANC PMHS 1 30 1 .300
C pSO 4 2nn 4.200CPMS02 (4 .7'rC' <4.700CR '.5 96? 9 20

<7 .94') 7.940
DECP i <0. I ] )
DCPD <9.31 <9. 310

Dil"-p 5 57 . 4!DITH , ,1.100DLDRN "0.060 ".•DHMS ,, t .80,j 1 .800
DHMP <15.200 <15.200
ENDPN -0.052 '0.052ETC6H5 " !.23'0 "'1.280EL 

" 2'.). 220. n
HG•0.240 <0.24fl:ScDR 

, «-'} :1I (1 0%7 S 1'0 ý,o-
K .3..0..n 520.000
MG 2590. fl n n273 n0n.000]

, .0 .fl 1

.I""

MIT•468:.

•--7 -
v."•

"x •zz .471 . -
Z[; "•~- ':1':"2 ,



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37357 ALL 4.5- 19.7 4.0 19.0 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE <1.700 <1.700
112TCE <1.000 <1.00011DCE <1.100 <1.100
l1DCLE <1.200 (1.200
12DCLE <0.610 <0.610
ALDRN <0.070 <.0.070
AS <3.070 <3.070
BTZ <2.000 <2.000
C6H6 <1.340 <1.340

2 '21000.000 82400.100
CCL4 <2.400 '2.400
CD <5.160 5. 160CHZCL2 <5.000 <5.000
CHCL3 24.300 4 .80CL '26000.000 84500.000
CL6CP <0.070 :0.070
CLC6H5 <0.580 1 100
CL DAN
CPMS <1.300 -300
CPMSO <4.200 4.200
CPMSC2 <4.700 '4.700CR < 5 .960 3.900 1CU <7.940 7. 940
DBCP c0.130 -0.130
DC:D <9-310 ' 310!.! 9.6c0 ~6 .209
DITH 1 l1.10o
DLDRN '0.060 '0.060 0DM-DS ' .800 - -D 'M MP ,15.200 '15.200
ENDRN 0.052 "0.052

S...... <I .,• 0 "1.2"90
FL " 1220. r 1220.. q
H0G ).240 '.40'S D 0.060 ',}A 6

".MEC6H5 < 1.210 , 1 T. iD

IX N '1.350 sI 
.0R

NAL- 37 0 0 0r . m~ 0 ?''9 5 ) . .. 3
N Z 7 '03 0 •0.00, -:7" ." ""

OXAT 2. 00 C,

*7v :S'T~ , -, -. 7. .

x LE,'. , -, ..
. • ° '

- ;; 6 . 4 '? :' " 9 • ,'
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TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37358 ALL 44.3- 59.9 4.0 59.0 SH

COMPOUND 3RD QUARTER FY37 4TH QUARTER FY87
I1ITCE <1.700 <1.700
112TCE <1.000 <1.000
11DCE <1.100 <1.100 p11DCLE <1.200 <1.200
12DCLE <0.610 "o.610
ALDRN <0.070 '0.070
AS <3.070 <3.070
BTZ <2 .000 <2 000
C6H6 <1.341] (1. 340
CA 135000.000 121000. 000
CCL4 <2.400 2. 400
CD <5.160 c5.160
CH2CL2 <5.000 5.000
CHCL3 I.400 0 1.400
CL 73800. >'n 78000. 000
CL6CP < 0..070 '0 070

LC•-6H5 .f <0.580
CLDAN
C. S1 30"CMSO .4.20 < 4 .200
- M4.. .. '4.700CI-R 5 9E'D 8. 330

C U 7 ?40 7.949
DBCP < I. [- I0 '30D--?D '90 + "9"3'0 10

DLDRN 0.<60 0.13

L; I .!DD) F • M5.20P 152100
ENDRN '0.05 01 n52ETC6H5 •' .ZS " .8

HG "0 24r, 0-240

K 2150.0CC 2360.00)

;".r: SW0 2- 4 0 ,,

* ,,

XX 'ZLE

x A -4

: p'T,



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
37359 ALL 23.2- 43.7 4.0 42.9 SH I

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY871I1TCE 3.700 4.540
1.12TCE <1.000 ( .00011DCE <1.100 (1.10011DCLE 2.310 1.950
12DCLE <0.610 <0.610
ALDRN <0.070 <0.070
AS <3.070 <3.070
BTZ <2.000 <2.000
C6H6 <1.340 <1.340CA 229000.000 187000.000
CCL4 <2.400 <2.400
CD <5.160 <5.160

(H2CL2 <5.000 <5.000CHCL3 <1.400 e1.400
CL 134000.0O0 129000.000C 6-- < 0070 (0.070CLC6H5 <0.580 1.010
CLDANCP7'1S '1 .300 ,I .303
CPMSO <4.200 <4 200
CP SM2 <4 70 <4 .700
CR .5. 940 I 1 . 100"CU <7 .94 0 <7.940

'. < .130 <0.130DCPD <9.3!0 e9.310
....... , 10o 500DITH .. 100 <1.00DLDRN e0.060 0 .060

Dl-,:SI .800 1 .80)
DMMP 15.200 < 15.200EN1DPN '0.052 ,0 n5"

S2 2 0 , .28
.,j _ ... 4n0

SS

K 4 4 7 3 . 0?5 8 .'

"3''3

:'!IBK <12 .900 • 12 .• ',
;'!XYLE:; ~T , r . 5 l " ,

0 7 :'A7*',,

X.-

?-7 1 7 -+ - - -, 3



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

"SCREENED CASING BEDROCK BEDROCK DEN"ERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
37360 ALL 26.4-101.9 4.0 101.5 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE <1.700 (1.700
112TCE <1.000 <1.000
1lDCE <1.100 <1.100
1lDCLE <1.200 <1.200

12DCLE <0.610 <0.610
ALDRN <0.070 <0.070
AS <3.070 <3.070
BTZ <2.000 <2.000
C6H6 <1.340 <1.340CA 137000.000 120000 .000
CCL4 <2 400 2 .400
CD <5.160 <5.160
CH2CL2 <5.000 <5.000
CHCL3 <1.400 '1.400
CL 62200.000 63300.000
CL6CP <0.070 <0.070
CLC6!:5 7.520 1.360
CLDAN
CPMS <1.300 ',1300
CPMSO <4. 200 <4.200
.pM•O2 <4.700 <4.700

CR <5.960 9.710
CU /7.940 <7.940DBCP 0.130 /0.130
DCPD 9.310 ,<9.310DIM-P K 1.500 < 10.500
DITH <1.100 <1.100
DLDRN <0.060 '0.060

1'.-131 I . S I I e . 800DlMMP < 15.200 <15.200
ENDRN 0.052 <0o052ETC6H5 ": .2.30 , 1.280

- 1 " .... :< 1220 .o0O
G 0.• 2400 0240

ISODR <0.06f) '0.060
2 .0" -2840.000

"EEC6H5 < 1 . < .21
NC 1490 .t00 125.1,000
MIBK <12.900 <12.900
'MX. • 7N ' •350 .NA 7Z-l *9r.•v ,. 4:. * ., :

O-., . -qn- -,9

- . -

- ,•- , - . . . . . .-

- : , i

S2,1. f') 20. ,0

/I



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37361 ALL 21.7- 92.3 4.0 92.0 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE <0.700 <0.700
112TCE <1.000 <1.000tlDCE <1.100 <1.10011DCLE <1.200 <1.200
12DCLE <0.610 <0.610
ALDRN <0.070 <0.070
AS <3.070 <3.07,0
BTZ <2.000 e2.000
C6H6 1.530 r1.340CA i20000.000 95300.000
CCL4 <2.400 <2.400
CD <5.160 <5.160
CH2CL2 <5.000 <5.000
CHCL3 <1.400 <1.400
CL 62300.000 51100.000
CL6CP <0.070 '0-070 0CLC6H5 7.760 1.550
CLDAN
CP<S (1.300 1.300
CPMSO <4.200 <4.200
CPMS02 <4.700 <4.700CR '.5.960 11.800CU <7.940 "7.940DBCP <0.130 <0.130
DC7?D <9. '93109.310
D 7.100500.500DITH < I 7l. 00 I . 0
DLDRN 10.06n "0 6 

pDUDS ' 1 .810 I .800
DMMP < 15.200 < 15.200
ENDRN '0.052 <0.052
ETC6H5 <1.230 l1.280
FL <1220.000 ,11•0.000
.HG <0.240 <0.240ISODR 0.-060 0. 060

200.000 3350.000" ~ ~ ~ ~ ~ e 1( . 2u5• • r . 1

_j 56 .0 14600.0OO.:K S1 02. 0 <12.900
MXYLE -1 .350 . 51

039
Ul:: 7393. 1,-, 3_. . ..
7XA: 2.00.7

N . ,..

'' ._ ÷ '; 1

J D ' l I 1 f - : , i -, • } I l "



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DEN*,'ERWELL * AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37362 ALL 34.5- 45.2 4.0 42.5 SH

"COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87II ITCE <1.700 <1.700112TCE <1.000 <1.0001IDCE <1.100 (1.10011DCLE <1.200 (1.200S2DCLE <0.610 <0.610
ALDRN ' N7 <0.070
AS <3 070 13.070

BTZ <2.000 (2.000
C6H6 <.340 <1.340CA i58000.000 147000.000
CCL4 (2.400 <2.400CD <5.160 5.260CH2CL2 <5 000 (5.000CHCL3 <1.400 .320
CL 234000.000 231000.000
CL6CP <0.070 (0 070.0
CLC6H5 <0.580 10.580CL.DAN -< .8

3 0 <1.3 00
C ISC <4. 200 (4.200C<4S72 4 17?0 <4-700CR ,5.90 18.000CU , 7.94tn7.90 <7.940

10.130 '0.130DCCD <9.31C' 9.310D -- .! P p 1 0 ,0 < 9 -19 . 0
DITH (1.100 <1.100
DLDRN <0.060 19.060

D1S < 1 . 0a ' ,1.800DMH1P <15.200 <15.200EN'DN 0. 052 < 0.052

• . _1 7 7 . 0 , 1 2 8 0
770.~ 01760.000

HG <0.240 0. 240
2S5R 6 0.06,? 3 0.060 1K 2460.200' 3350.000

"[ "': 5 , "T •I
2-1 . 2'?

S538 00.2 2-'j 7400 .300
X'.1* LE: , 5 '; -

* '700T :.. " ,765 .,,

.. _- - - . * ? • - - . - ,,,

A'. Z.. .. .
-"" 2 iO,- 74.3Ofl



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37363 ALL 6.9- 32.2 4.0 32.1 SS 2

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
1IITCE <1.700 <1.700
112TCE <1.000 <1.000
lIDCE <1.100 <1.100
11DCLE <1.200 <1.200
12DCLE <0.610 <0.610
ALDRN <0.070 <0.070
AS < 3 .070
BTZ <2.000 <2.000
C6H6 < .340 1 .340
CA 05000.000 72700.000CCL4 <2.400 <2.400
CD <5.160 e5.160
CH2CL2 <5.000 <5.000
CHCL3 '1.400 <1.400
CL 98600.000 86900.000
CL6CP <0.070 <0.070
CLC6H5 9.420 0.661
CLDAN
CPMS <1.300 '1.300
CP<SO <4.200 '4.200
CPMS02 <4.700 <4.700
CR 15.960 '5.960
CU <7.940 r7.940DBCP <0.130 <0.130
DCPD <9.310 <9.310-7 M 1" ! p'~ In 5 n

DITH <1.100 <1.O0
DLDRN <0.060 <0.060

. ..g n 8 0'.800
D.IM.P <15-2090 -15.200
EN'DRN '0 052 2 052
ETC6H5 ,1Z80 1, z280
FL 1 220 90o 12 0 .000
HG '0 240 e0 240
ISOD 0'cR 1 0 060K 46 ) 0,1 2190 000

3 609J 00! -In0.920

MIEK ,12 920 12.900
MXYLE3 I3-N," ' C' < 0 .•0 €. ,< . ,,

.*, I. P;.

7I

;`X

• - - • i I



/I

"TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVER
WELL AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37364 ALL 6.8- 27.3 4.0 28.9 SH

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY871IITCE <1.700 <1.700112TCE <1.000 <1.000
llDCE <I. 100 <1.100
lIDCLE <1.200 <1.200I2DCLE (0.610 p0.610
ALDRN <0.070 <0.070
AS 6.200
BTZ <2.000 <2.000C6H6 <1.340 11.340CA 36200.000 32000.000
CCL4 <2 .400 <2.400
CD <5.160 <5.160CH2CL2 <5.000 <5.000
pHC L < -400 'e.400
L 3 1800 000 37300.000

CLf;CP 0 070 ,0.070CLC3HS 4.690 1 .000
CLD A N
*. .... - 1I. 300

ISO '4. 20' "4. 2;J)
C?"SD2 <4.700 4.700

- ,'5 . 8 .p64 07..947 "7.940D8CP "0.130 <0.130D-- ' ' 9.310 "9.3i0

DIH<1.li00 <1!.100

F. , 
r "0.060S[ I < '.8)) ' '1."800'

'*, "15. 200 15.200ENDFN' '.0 .52 20.052

1 -7- 90 <1.280FL 1203 nf)( 1-el220.-000H7' H '4 0.2 -40
-- n -'0•.- 0 0.06,3p

4 ' 6 00 4680.1 9)

• " 4 10.0'0 8 00)
; */XYLE' . I .359 I. -.35

I)XAT ) .-, -. ,
7 

.-

().. . . . - -''-

l --. • ,;.'-:,. ... _._



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENV'ERWELL 9 AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37365 DEN 49.1- 59.7 4.0 33.5 SH 5 4

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87

<1.700112TCE <1.00
1 IDCE 

< 1.o0011EDCLE <1.200
12DCLE < 61.200
ALDRN 

<0.070
ASBTZ2.0

C6H6 4.2000
CA 

<1.340CCL4 35000.000
CD 

<2.400
CH2CL2 

<5.160CHCL3 
<5.000

CHCL3 1.400
45100.000

CL6C6P '<0 "CLC,580

CLDAN .580
F'm SCMSO 

I .300
C PM S0 <4. 200CP--RM C 4 . 7K 0CUR 

e5.960
cu ~7.940)B C" 

<0.130DCPD . 9310

DITH 
I .in00DLDRN 
.n 060

D, iM 1 -1 p15.200
ENDRN < 1 . IETC6H5 •1.28

ISOCDR " ' 5' 4

41 3 0). t) 0r1 61 E. -K

MT K -7 
0'DXYLE A

DXA: • . ,

PE • : ,,

Cr-" .



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
37367 ALL 11.5- 38.4 4.0 0.0

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY8;1I1TCE 1.090 <. .090
I 2TCE 1.630 1.6l0
l1DCE W1850 '1.850
11DCLE 1.930 '1.930
"2DCLE 2.070

ALDRN (0.083 Q0.08
AS <2.500 5,. !
BTZ 1 140 1 .14n'
C6H6 2 920 1.920
CA :58000 000 161'000. C-
CCL4 1 690 690
CD < 0 55. 1E
H,2CL2 (2.480C H C L 3 1 2 7 .' • • . '
HCLJ ~ nCL .. 0 100 . )!75'000p.0

CL6Cp
CLC6pH5 a -C ..... A N60OLDAN .0.I 152 .O

S 4. 1 3 3.2 3

'PMSO2 4. 3 0 4. 320
CR ,5.96, • ,.:40

'7 . ? 4 ,

~7DCD "9~~.3 1 ,9 3 ,

DMIP ' ' P 15 H .3 3 -?

0. 1 3
Di b G ; 4., <5' . .' r

t ':' " 5.2rOn 63 ,3'

S. . . ... " " "--"- -0 .
(' L 0 9.0A'O 6' .' 3

H'S ?*.' •, p . •



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DEN.ERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND27368 ALL 18.1- 34.3 4.0 0.0

COMPOUND 'RD QUARTER FY87 4TH QUARTER FY87I I 'E < .09I < 090
112TCE < .6306I IDCE <1.85,3 '1.850
1IDCLE <.930 < 1.930S2DCLE < 2. 07007

ALDRN <0.083 <0 .083
AS 2.560 3'060BTZ (1.140 (I 140
C6H6 2.630 <I.920
CA 367000.00of 3 10000
CC4 1.690 361000.000
CD <5.160 <I 690
CH2CL2 <2.485 56.0

C 3 29.4 8 •2.
CL 6-,r n0 0 n . - -"

S. . . . <~ 0 . 0 9 8 3 8CLC SH5 11 .500 1. 6

~~4 o
- 4An 3.400

- 0' Q- 2'4

,7- 
? 1 070

. ... .0 430 1 0

'0.054
-5 .1.2.0 16. 3 r. 0

S. . .9 .i •, 9 ._-

C [-:D S{ • i .,-,.
X?,.' Y L "E t6 '

"X L n



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE '988

SCREENED CASING BEDROCK BEDROCK DEN.FRWELL 0 AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37369 ALL 4.1- 25.2 4.0 0.0 1

COMPOUND 3RD QUARTER FY57 4TH QUARTER FY871 •TCE <1.09 < .090
-12TCE <1.630 <1.631)

".35o- .. a 85011DCLE <1.930 <(1.930
12DCLE 3.000 K2.070
ALDRN (0.083 <0.083
AS 2.500 "2.50)
BTZ 11.140 (1.140

H6120 0.1.920

CCL4 .I69C <1 .690

( .. .. 4 <2:480

7L6 -q ,2,
-6H .8• - .35

_L : AN, '9. .152

TFMSOD F.59.-! 7.230

17F-4,

34-45
:x : .... - 16 •'3 0

N:-H
- ": X-" . 4

7 L F• .75



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

4 SCREENED CASING BEDROCK BEDROCK DEN'ERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37370 ALL 4.4- 25.8 4.0 0.0 1

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY8711iTCE <1.090 <1.090!12 C < ' 31 1 630f
IDJE <1 .85' .1.850

1IDCLE <1.930 <I.930
I(--2070 L 2 070

ALDEN <0.083 i0.083
AS 2.720 3.390
BT7 <1.141) <1.140
C6H6 8.430 <1.920
CA
CCL4 <1.690 c1.690
CD
CH2CL2 <2.480 <2.480
- - <,.880 <1.880
C• 5 8000 "2 l518000.000

0.083 <0..083CLC6H5 27.300 < .360
CLDAN <0.152 <0.152
CEMS < 1 080 .< .080C..... (1,!980 'I.980CPMS02 '2.230 ".2.240

D5C- ,0. 130 P .930

3 34

. . . ....- - - 0. 0

-Z H 2. 4- 3. 40

...... ~ ~ 76 .!D i) ,1 3.

-- 0<: ' , 2- 0 62

F L E5 ".; ¢''•8 !': :



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37371 DEN 28.3- 39.0 4.0 0.0 5 3

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87I I I1TCE <1.090 /1.090
112TCE <1.630 <1.630cIDCE I .850 '<1.850
I DCLE <1.930 /1.930

12DCLE 2 .070 /2.070
ALDRN ý0.083 (0.083AS <2.5013 <2. S 0BTZ el'140 .1.140
C6H6 <1.920 <1.920CA Z31000.000 231000.000
CCL4 <1.690 e1.690
CD 5. 160 <5.160
CH 2CL <2 480 e2.480_H •I, , 1 990"1 .8 8 0
CL -7 t3.. , 429000.000
CL6CP <0.083 <0.083
CLC6H5 1 .361' , 1 .360

. ..J 0.152 .0!18
P .Xr '1.080

klT I 4 .240

(- I 7.40
7<0. 3 (0.1D_ P 'Q 9. ' 3 6. 6'0

-3.340 '.3.340DL2RN' '0.054 '0.(54
11 .160 1.16015.,P , 0 -' ,163.na0

E'C63H5 "'0.5? ':0.6203
FL 2590.0n 0 274. 0 0

H _< .. . . .

X..-

:. E- 1, . '. - "• . T ,



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37372 DEN 61.5- 88.5 0.0 0.0 5 4

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE <1.090 <1.090
112TCE <1.630 (1.630IIDCE <1.850 1.850
1IDCLE <1.930 (1.930I2DCLE <2.070 2.070
ALDRN <0.083 <0 .083
AS (2.500 e2.500
BTZ <1.140 <7.140
C6H6 10.300 <1.920
CA
CCL4 01.690 <1.690CD
CH2CL2 <2.480
CHCL3 <1.880 /1.820CL 57800.000 59600.000
CL6CP <0.083 "0-083 3

`6 42.400 4.980CL,,N <0.152 N0.152

-0.380 /1I 080CPMSO (1.980 <1 .980
CPMS02 /2.230 12.240
CR
CU
D-Cz 0.237 <0.130
DCPD <9-370 9.?0
D 7 P 'If1,. 

i0
<3.340 "3.340
D0.f05 4  90.054

D M M ? 16 -3 0 07NDRII

ETC6HS '0.620 "0.620
7 T 2530.

'- ' , 0 05 "0.056

Kn

f'-1

,M:BK " fi.900 ' 2.•)

F71

XI

-- A -- --

S.. . . .

X ':'L '; .



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

"SCREENED CASING BEDROCK BEDROCK DENVER
;"ELL 4 AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SANID
37373 ALL 4.3- 25.7 0.0 0.0

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
1I1TCE <(1.090 (1.090
112TCE ,1.630 (1.630
I1DCE <1.851 <(1.850
lIDCLE <1.930 <1.930
12DCLE 18 .29 5.170
A L'DN <0 0S3 I0.083
AS 3.650 -2.500
BTZ <1.140 01.140
C6H6 <1.920 <1.920
CA 329000.000 167000.000
CCL4 <1.690 <1.690
CD )5. 160 <5.160
CH2C-L2 2480 <2.480CHCL3 , 1..'),1.880

1 74470 .= - ' 27 1000 . 000
CL6CP 0.083 3 0.083
CL CIA .N3 ).5 ' I .36I
CLDAN (0. 15 0.1522P'S1 . '8,1 .,380
CF*MS0 4 . 090 2 .220
-P '"s-2 16. 1On 15. 100
R CR ,5.96c 21 .000"" •7 9 4 2 7 . 0 1 ,f

z Z .) . C.,D -- <0. 30 '0.1 30

"" 0.054 ",.054
2 ,:.'.• <1. ,P -1k r . nq,

P'- <.• . .... 16 3 .s,)00

562 20. 60 1520.n

7- -. .00.
- . 9r , 0 . -,. 2 .3?00

.- :: 
- 0 . -'"t

K~~ 12 _ i I _ )

--t . - -

IXYL'" N "'•o-.r

XI • 0 0 :) . 0 - .



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DEN';ERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
37374 ALL 8.7- 24.9 4.0 0.0 1

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
111TCE <1.090 <1.090
112TCE <1.630 (1.630
llDCE <1.850 <1.850
11DCLE <1.930 <1.930
12DCLE <2.070 -2.070
ALDRN <0.083 r0.083
AS 2.790 2.660
BTZ <1.140 <1.140
C6H6 2.680 3.320 9
CA 557000.000 527000.000
CCL4 <1.690 <1.690
CD <5.160 5.460
CH2CL2 <2.480 <2.480
CHCL3 2.930 3.020
CL 386000.000 716000.000
CL6CP <0.083 '0.083

0.1:45 13.300 21.900
C-LDA.N <0.152 <0.152
CFMS <I 080 'I 0380
CDMSO 1<7.981) < .980
CFM'S02 "2.2 40 <2.240
CR .5 960 45.700
1-, <7 940 '7.940
Dscp <(0.130 '0 •30

•-- <9.310 '9.310

T '. . -H 50 6 2 0.e 4 0D ,,-,' 0.•<,t.. (5 4 '2," .. '_4
4LS 7 . Rn0 0 C,DMM..P- 15. 200 ' 163. 000

/ 'rr"0.> 0 _'- . 60
ET:C6H5 '0-.620 ' 0 . 60

-~~ e 122
4 1703.0 )

130• ?'005 '2 •O.0

X 
2.

3XA? * :.-- ) -

X 7 1-. -

z. . . S... .. •, • . ], "



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

"SCREENED CASING BEDROCK BEDROCK DENVERWELL AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37376 DEN 40.3- 51.0 4.0 0.0 5 3
COMPOUND 3RD QUARTER FY87 4TH QUARTER FY8711TCE "1.090 <1.090"1-2CE (0.630 (1.630llDCE (7.850 Q1.850
lIDCLE <1.930 01.93012DCLE <2.070 <2. 070ALDRN (0.083 (0.083

A2.500 <2. 500BTZ < I . 140 (1.140C6H6 3.640 (1.920
CA
CCL4 0.690 11-690
CD
CH2CL2 Q2.480 <2. 480CHCL3 1 7.889 :1 88CLM< -8 0 <1. 880"CL ' 480 .. ... 15200.r000CL -" <0.063 (0.083CLIMH5 33. <0 (1.360CLDAN <0. 52 0.152'CPMS " 1.Q)8? 0.15
CpmSO 

01.93n ,1.980CPMS2 "2.240 r2.240
CU

9.2D' ) " 9.3T9-c

D10P 4. 31. 34016

L P.. . , 0. 0.820
FL ' O ~ n ")(" <.r~n nn ,-ETI" - " .... r0. 562 0

FL .000 0. Q!, 1 0 , o

0:05;5

:. F=? ,_ .,.

7 ,n. _: , .77.. .



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37377 ALL 22.7- 38.9 4.0 0.0

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE "1.090 <1.090112TCE. <1.630 11.630
11DCE <1.850 <1.850
lIDCLE <1.930 <1.93012DCLE <2.070 <2.070

ALDRN <0.083 <0.083
AS <2.500 <2.500
BTZ <1.140 <1.140
C6H6 5.800 <1.920
CA 151000.000 135000.000CCL4 <1.690 <1.690CD (5.160 <5.160
CH2CL2 <2.480 <2-480CHCL3 2.250 1 1.880CL i65000.000) 161000.000
CL6CP <0.083 <0.083CLCGH5 22.700 3.470CLDAN <0.152 <0.152
CPMS <1.080 e1.080
CPMSO 3.070 2.540CPMS02 <2.240 <2.240
CR 5 06460

eU 7.940 27.?40
01 0 < 30. 130

3 ,-57. 40D:Th ~~3-340 .4D-LD, (0.054 <0 054:'fD DS I I 160 1, I r6,9
Dm... ,15.200 a6.300

',, p 060 "0,060
'0.620 '9.629FL 2340.000 1850n on

1 .9 5 0 . ' r,
ISOF .056 "0.n56

* v-r - . . .. - '. ,. - n

4-i

XI
' ,I M ; T --



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DEN'.ERWJELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY V'QAQ SAND
37378 ALL 23.8- 34.7 4.0 0.0

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY8711ITCE <1.090 <1.090112TCE <1.630 <1.630
11DCE <1.851) ,1.850I1DCLE <1.930 e1.930
I 2DCLE <2 070 ý2.970
ALDRN <!0 083 01. 083AS 2.680 .2 500BTZ 7.140 <1 140C6H6 3.140 ", 920
CA '13000.000 ;17000.000
CCL4 <1.690 (1.690CD 5. 16,D <5. 160CH2CL2 <2.48Q /2. 480CHCL3 < 1.880 'A.880

CL6CP 3 '0.083

CL.AN '*... f. 5
E, ,I 7>1

S. .. . - ? 8

HQ 5

-,-- - " - 4 .

CUC

7. 
E

DMTP 5. 2Qv '1. !4l0
DL- ,-'t- ,r-2 ; -. .- •• .,

FL 1 36!0. ,, 1rG' .'900f

7=.4

l•.1 R , --, ''-,-

:l." 770 n, - "
NA. 4 ''-



h TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37379 DEN 39.3- 55.5 4.0 0.0 5 3

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
111TCE <1.090 <1.090
112TCE <1.630 <1.630
11DCE <1.850 <1.850
1IDCLE <1.930 <1.930
12DCLE <2.070 <2.070
ALDRN <0.083 <0.083
AS e2.500 <2.500
BTZ <1.140 <1.140
C6H6 5.760 <1.920
CA 272000.000 251000.000
CCL4 <1.690 <1.690
CD <5.160 <5.160
CH2CL2 <2.480 <2 .480
CHCL3 <1.880 <1.380
CL 418000.000 427000.000
CL6CP <0.083 <0.083
CLC6H5 17.800 < 1 .360CLDAN <0.152 e0.152
CPMS <1.080 <1.!080
CPMSO <1.980 <1.980
CPMS02 <2.240 2. 240
CR <5. 960 25 400

<7.940 <7.940
DBC-P 0.130 < ) 130
DCFD <9.310 '•.310

17. !0! 53.700
D.-H 3.340 ,3.340DLDR.N '0.054 "'0.054
DMLS <1.1R '•_,<I . 6O
DMIP < 15.200 < 16. 300

? .... 0.060 '. n060
ETr6 H- . 620 "0.620
FL 2000.000 2760.000

ISCDR '0.056 <0.056
K 2 923~ 0. co3If

3 3, 0 . 0,-)]
MG 4 1900. . 450. 000

- '. -

MXYLEN 4

NA '' 9.6(v •" .,,,

T.-7 -.

' Z "E 751



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BED:- -K BEDROCK DENVERWELL # AQUIFER INTERVAL DIAMETER DE!-'H LITHOLOGY WQAQ SAND 337380 DEN 64.3- 75.0 4.0 0.0 5 4

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
111TCE <1.090
112TCE <1.630 <1.630
1 DCE <1-850 , .850llDCLE <1.930 1 .930
12DCLE <2 .70 ' C070
ALDRN <0.083 .0 083
AS <2.500 /2 500
BTZ < I140 I 140
C6H6 3.650 1 0920
-A 133000 0000CCL4 <1 .690 1 690
CD 5 .60
CH2•L2 <2 480
CHCL3 1.8890 1CL 412000.00: 384004 0'r0CL6CP <0.083 j0 083
CLC6H5 15 .401" 360CLDAN .00152 . 0 152C'S, 97,.08,?1
CPMSO < 1.980 1 80
rFMS02 "2.24: .2'

tc rj C U . 7 . "- 4

DCTFD "9.3I !, .D B'-- P

DITH *3.340 3.34,DLDRM 0.054 '0 05~4

15.2,3 6 3(1

FL CC, ) r,

1" '7 w..7 3 5 80 , 0S.. .. . .. J2 10 0 r ,

,YX..T ' '2 .9 0 2.

I" ... .. .Y L I0 0, I.•

7S

DX.

,*1'



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

WEL AUr-P SCREENED CASINr, BEDROCK BEDROCK DENVER!EL4AUFR NTEIR`VAL DIAMETER ' DEPTH LITHOLOGY WQAQ SAND37381 ALL 7.33- 23.5 4.0 0.0

CMC:ND 3RD Y374TH QUARTER FY87
':CE '.090 ".090

<1.630
KI.850
<1.930

<0.083
* . <2.500
* - (1.140
- ~el.920

162000. 000
<1.690
'5.160,
'2.480

1.420

'033

.~ 74

noc

IX, I
4 n~

71''



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DEtp.'ERWELL * AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND37382 DEN 33.6- 50.0 4.0 0.0 3 3

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY8711 1TCE 1.I09011•TCE 
01.630

1 DCE
11 DCLE 

<1.930
12DCLE 2.070
ALDRN 

<0. 083AS 
"2.5590

BTZ <1.140
C6H6 <1.920
CA
CCL4 1.690
CDCHC. L2 ~'2.480
CHC.. 6•.00

281000 000CL 6,1 Pe 08. 3
CDAN 1. 37 O71-- 0 . 52

CiSO 1 .08,9

DL C R 1.590DL C2 R. .987

ETC,:- CH5 u.620

2 3 3 0.0

-'..£ -
O 273

MI .1 ... <.0 00

YL Z 
4n 'on

A'-T-77

A "~'* ..-.-4'-*--.-..



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DEN.'ERqELL 4 AQUIFER INTER"AL DIAMETER DEPTH LITHOLOGY WQAQ SAND37383 ALL 17.6- 39.0 4.0 0.0

4COMPOUND 3RD QUARTER FY87 4TH QUARTER FY871 11TC E7 , .990, e 1.090
112TCE <1.630 "1.630
1IDCE (1.850, <(1.850
l1DCLE (.1.93c <1.930
'2DCLE '2.07C .7
ALDRN <0.083 <0.083
AS <2.500 2.00BTr- < I 140 ! 14
C6H6 3.170 <1.920
CA '62000.000 154000.000CCL4 <1.690 ,1.690
-D <5 .160 5.160

-C <2.480 2.480_1,A , 8 0  
" 1 .9 0

2L 'P'0 '283 "'. 083

'L "0. 852 '2. !52

S..... I 09 , '1 080

2-u ,•...., .'•24 "1 ' .240
'. R 5 96 0 1 7 . -2 0

7~4r

. .. .. 7 'a.4

'3. 34, 3.340

• •.

I XV'- 1;

-, .

7 '



TASK 39 WATER CHEMISTRY SUMMARY 9

SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVER
ELL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
7385 ALL 29.9-51.5 4.0 51.0 SH I

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87 2ND QUARTER FY88
II 1TCE <1.090 4
112TCE <1.630
11 DCE <1.850
1 lDCLE <1.930
12DCLE <2.070
ALDRN <0.083
AS <:2.500
BTZ
C6H6 0.860
CA
CCL4 (1.690
CD
CH2CL2 17.500
CHCL3 (2.480
(-CL 352000.000
CL6 CP < 0.083
CLC6H5 7.360
CLDAN <0.152
CP MS
CPM 50
C 'PM S 2.

CR

DEC? r0. 30
CCD

<0Q.134)

D1 314. 0 0. 054

LM T . 5'. '- ' •'

FL • 340. OO0
pG.

:SCP . ..

. 7 .V

I IX y

7 n



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988 0

SCREENED CASING BEDROCK BEDROCK DENVER•LL • AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQ.Q SAND
'386 ALL 39.5- 50.4 4.0 0.0

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
1 11TCE 1.090
112TCE 0(1630
1 IDCE 0,.850
I 1DCLE <1.939
12DCLE ,2.070
ALDRN ,0.083
AS 4. 380
BTZ <1.140
C6H6 3.980
CA
CCL4 <1.690
CD
CH2CL2 e2.480
CHL3 10.50.':L 5021 00.Q91O

Mcp 13.583

CLE.AN083

cpmslý(1.980
MS?2'2.240

BEA 0.130

D~i? '16.309

M D" ?.' • 319

EN- RN•9.967
ETEH 5 0.520
FL 3570.Y?2

H -:

N7'7

M7p

T E...-.
p ' 7 *-

&t



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DEN'ER U.
L L AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SANDý87 DEN 36.8- 42.6 4.0 0.0 5

COMPOUND 3RD QUARTER FY97 4TH QUARTER FY87I1ITCE <1.090 <.090
112TCE <1.630 '1.630
)1DCE <1.850 <1.850
1IDCLE <1.930 <1.930
12DCLE <2.070 <2.070
ALDFN (0.083 <0.083
AS <2.500 '2.500
BTZ (1.141. <1.140
c6H6 73.801) 1.920CA 206000.000 206000.00O
CC4 <1. 690 /1.690
CD <5 160 "5.160CH 2-L '2 4,87 "2.480
CL 3 3 8 07 0. I .880CL C0300 05 487000.CL6C77 '0 r82 '0.083
'-LC5HS 74 7r? 

37:LD.%i 2 .5 '0.152

P 8 . < 2.- 2.1'40

7 .•7.40 7 040DE:7 0.77? 0. 130

S.. .. 9 341 " 3• -4
:1 ' 3. 34' <3.340j

r054 ' 054

. :n '16. 3 .0
ETNPN 5 'b 2'0 - 0.5

FL •2' ,2 ,* 3 . --- 4820.0,79

'X?)

X7-r 0,056

-;." -. " ,? . . , -.
• T'72 ",, , .' 72 " c

T . . .-

*1'..E ...

2 ',i •



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVERLL I AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND388 DEN 69.8- 86.0 4.0 0.0 5 4

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY871I1TCE <1.090 <1.0901 -2TCE 1 .610 <1.630
11DCE <1.850 (1.8501IDCLE <1.930 <1.930
122DCLE <2.070 •2.070ALDRN <0.083 <0.083AS <2.500 <2.500
BTZ <1.140 <1.140C6H6 10.100 <1.920
CA
CCL4 (1.690 (1.690
CD
CH2CL2 <2.480 <2.480CHCL3 "'.880 <1.880CL 403000.000 383000.000
CL6CP '0.083 '0.083
CL7-6H5 32.800 2.070CLDAN <0.152 <0.152
CN (1• . 080 ( .080CPMSO <1.980 <1.980CPmS02 <2.23) <2.240

CR

D.C 
3

D'0.1• -' <0.130

1ý71. 3. 340 '3. 340
C-'L "0 .054 r 0 .0

E'TM , 15.200 H 
.3300ENR N ..... <'.¢ 'O. 060

:T6H- ",0.623 ,0.620
H27"." 3700.000

ISO.. .. .5 ,0 '56
K
,"EC6H5 " ' - -

xY I EN1 
4

MXYLEN

MIBW -*1,--,

-/.' .... ..,

S! -, r- -



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, -ESE 1988

SCREENED CASING BEDROCK BEDROCK. DE NRL *AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND89 A/D 9.4- 35.2 4.0 0.0 3

COMPOUND 3RD QUARTER FY37 4TH QUARTER FY87
111TCE <1.090 <1.090
11'2TCE <1.630 <1.630
1 1DCE < 1.850 <1.850
11DCLE- <1.930 <1.930
1I20CLE /2-070 <2.070
ALDRN e0.083 <0.083
AS <2.500ý <21500
BTZ <1.140'.14
C6H6 <1.920 <1.920
CA 147000.000 141000.000
CCL4 01.690 <1.690
CD <5.160 <5.160
CHq2CL2 <2.480 <2.480
CH CL3 ;E.~0 ;,!D3.700
CL 2 1 7000D.of00 204090-000
-L6C P <F58 <0.083

1L6H 2.7 4' 1 .720
CLDAN ei0.157 n0.152

'1.00 <1080
CsO9.520n 13.7900

CFNSCD2 5.4901 8.860
CR < 5.95 ?' ) 5.960 )

Cli7.?41) '7.940

D~ C

1 TH 3.340D)LDRN 0.5 4 <0.04

ENDN'0.00 
<-411

- . 2. 0'
53fx~'< 30.o

NA13 0 2?Q



I

TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988 0

SCREENED CASING BEDROCK BEDROCK DENVER ;
,L AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND 090 DEN 40.1- 46.0 4.0 0.0 5 3

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
111TCE <1.090 <1.090
112TCE <1.630 <1.630
11DCE <1.850 <1.850
11DCLE <1.930 <1.930
12DCLE <2.070 <2.070
ALDRN <0.083 <0.083
AS <2.500 ,2.500
BTZ <1.140 (1.140
C6H6 8.500 <1 .920
CA
CCL4 <1.690 <1.690
CD
CH2CL2 <2.480 <12.480
CHCL3 <1.880 <1.880
CL 55700.000 72500.000
CL6CP <0.083 <0.083
CLC6H5 23.700 3.500
CLDAN <0.152 <0.152
CIS 1 030 < .080
CPHSO < .980 <1.980
CPMS02 <2.240 ý2.240
CR

DBCP <0.130 n0-130
DCPD 9. 31, 49.310"D I II.. 1P
D:TH /3 34i9 1)3.340
DLDN '0.054 '0.054

D". D s 1. 160DMMP < 16.300

ETC6H 5 '0.620 ,0.620
FL '1000.000 958.000

'o 'o ,0. 056 -0.056
F

1!EC Hr '2. 2 <2.r ifl
MGMZBK ,12.970 '2.9007XYL =F 1 2 .4'? 2 . 9

XAT

CXA- D7 .

X 4 .' . - - -

--L E i 7-i - . :- ,

- '.9 ; 4 : , .

•T~p



TASK 39 '7,'Er CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVFR UL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND91 ALL 19.7- 41.1 4.0 0.0 1

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87IIITCE <1.090 <1.090112TCE <1.630 <1.630I1DCE <1.850 <1.850IIDCLE <1.930 <1.93012DCLE 2.260 2.550ALDRN <0.083 <0.083AS 3.320 '2.500BTZ <1.140 <1.140C6H6 <1.920 <1.920CA 
220000.000

CCL4 <1.690 <1.690CD 
<5.160CH2CL2 <2.480 <2.480CHCL3 79. 30 92 .900CL 390000.0001 494000. 000CL6CP <0.0":3 <0.083

CLC6H5 <I.350 <1.360
CLDAN <0.152 '0.152
C p i': S 3.260 .5,00CFMSO 748.000 135.000CPMS02 ,.20 51 80C R . .. 9 n
CU 69040

4.64?: 4.37')--? <9.3'0 <9.310D, ZD 9e
S.... - . .... . ZO10. 000

C T .34! /3.340DLN <0.054 0.064
-Z <1.160DMMP e t6. 300 "163.000EN-Rl,; e 0. 0 0 'n.060

<0.3_2 '0.620FL 2070.0130 3350.000

.. 9 00
1S0.r.<! .2'56 ' 0.056K 4340.000 4630.000M'E76H5 '2. 1'> <2.100

6720. inn

ý j 7 - . . . 7'DX .3;, .

"- zL c ;.. ., ''4'

C - • , 7 c,

X4..-

- t. 

,' ,



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVER K
# AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND

?2 ALL 13.2- 29.4 4.0 0.0 1
4

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
11ITCE <1.090 <1.090
112TCE <1.630 <1.630
]IDCE <1.850 <1.850
11DCLE <1.930 <1.930
12DCLE <2.070 <2.070
ALDRN <0.083 <0.083
AS <2. 500
BTZ ( 1.140
C6H6 15.100 <1.920
CA 141000.000
CCL4 <1.690 ,1.690
CD <5.160
CH2CL2 <2.480 <2.480
CHCL3 115.000 ,1-880
CL 112000 000 118000.000
CL6CP <0.203 <0.083
CLC6H5 8.410 <1.360
CLDAN <0.152 <0.152
Cp!S 0.675 <1 090
CPMSO 

1 980
CPMSO2 4.490 <2 240
CR 1 9500
CU <7 940
DBCP <0.130 0. 130
DCPD ,9.310 9 310
D '' 2 9.0n r nnnlD77H 1.250 3 340
DLDRN 0. 095 n n.c;4

DMMP < 16.300 < 16. 300
ENDRN n.9234 .60
ETC6H5 1.420 (0 620

L 1980.000 1690.90 0H G n q,)O n f) o
ISODR '0. 056 '0 . 256
K 2091.000

rICS S....... .' 0
MG 479,0 . 00)

MXYLEn; 1. :4Q . -.4 n

NAT

0XA.

4 
- . . . .



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVER
SAQUIFER INTER VAL DIAMETER DEPTH LITHOLOGY WQAQ SAND

5 ALL 18.5-45.0 4.0 44.5 SH 1

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87 2ND QUARTER FY88
I IITCE <1.090 4
112TCE (1.630
11 DCE (1.850
1 DCLE <1.930

I 2DCLE <2.070
ALDRN <0.083
AS <2.500
BTZ <0.100
,6H6 <(1.920
CA
CCL4 (1.690
CD
CH2CL2 <2.480
CHCL3 3.850
CL 127000.000
CL6CP <0.083
CLC(6H5 <1.360
CLDAN <0.152
CPMS <1.080
CPMSO (1.980
C PMSO 2 <2.240

CU

DBCP <0.293
DCPD <9.310
D!MP 73.400

7:-T <3.340
DLDR." < 0. 054

M'IDS •. 1.160
DMMP 16.300
E-NDE, R0.060

ETC•H• ,0.620
FL I 1100. 000

HG <0. 500
7SOD 0.056

4 090-.00:',E 6H5< 2. 1J00

'.ITBK P12.900
:'!X YLEN 1 . 940

N17IT
•-X.-,.¶ . 350

--. • - .- 1 . 30Q

ZNLE;• '



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVER 0
# AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND

6 ALL 7.5-28.5 4.0 28.5 SH 1 I

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87 2ND QUARTER FY88
111 TCE <1.090
112TCE <1.630
11DCE < .850
1 lDCLE <1.930
12DCLE 15.200
ALDRN <1.900
AS <3.680
BTZ <1.100
C6H6 01.920
CA
CCL4 <1.690
CD
CH2CL2 <2. 480
CHCL3 <1.880
CL .3380000.000

CL6C < i .900
CLC6H5 3. 370
CLDAN <0.348
CPMS <1 .080
OF M S 0< .980
CPMS02 4.140

CU 0
CBCP <(0.130

DCPD 77.100
D: M P 5390.000
:iTH 6.330
DLDR[ (<0.123

< 16.-300
ENDP2 < 0.137

E'TT6H5 0.620

1 . 4420.000
C 0-.500
:SCDR <<0.128
K

:.!EC H5 ",2.100

BK 12 2.900

CXAT Z C5

L~f-4

:-s

--. 4 ' r - . ,

T_-LEE" 9.i0



TASK 39 WATER CHEMISTRY SUMMARY 4
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVER
4 AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND

ALL 18.6-34.8 4.0 31.9 SS 1

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87 2ND QUARTER FY88
1 1ITCE <1.090
112TCE <1.630
I 1DCE <1.850
11DCLE <1.930
1 2DCLE < 2. 070
ALDRN <0. 0c3
AS < 2. 500
BTZ <1.100
C6H6 <1.920
CA
CCL4 <1.690
CD
CH2CL2 <2.480
CHCL3 < 1.880
CL 256000.000

6o -•- (0.083
:LC6H5 28.700 4
CLDAN ,0.!52
CP MS < .080
,?PMSo <1.980

FMSO2 < 2. 240

DS17? < 0.130
DC-D (<9.310

D=TH '3. 34!
D'LDRI ( 0.054
cMDS .160
D M M P , 1 . 0
ENDRN 0.960
S C.H. ,0.620

EL 3300.000
HG S 0. R
ISODR. U. 1056

K 13200.000
MEC~h'5 <2. 1 00

:!I K •I12.900
,1XY ., I .Y 40

XAT 12

ST 1.E3 .

S)CL7E 1.300



V

TASK 39 WATER CHE.TSTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVER ULL # AQUFER IN TE.RV Al DIAMETER DEPTH LITHOLOGY WQAQ SAND)LLER ALL 0.0- 0.0 0.0 0.0

3RD QUARTER FYS7 4TH QUARTER FY87
1 I7CE <1.700 <1.7001 .... ~ ..0CC' " 1 000

1I 'E ,,1 100 '1 .00
1IDlfLE <1.200 <1.200
1 2DCLE ,0.610 9.610
ALD-N <0 )70 <0 070
AS <3 070 ,3.070ECZ <2. 0!?½ ,2.000
C6Hs < . 340 <1.340
CA 09 8 09 0 . 0C 1940'r) .000-C.'7 <2.40,j '2 400

CHi2.L2 '5.0C'.' "5.00)

~ ;' ooo~o. 17;, .i ,.... 1 7o ' ' o.97 n n
0. 0.580

W' .T X: •n! 9

P-M"SO21 "42" 4.7"00!
"LZ, AN3.")e",

, '10, ' I.. I

-- '7.94' 1 7.74

,r ) 1' • !

7. 7" . ,

I,"! 1 200 , 2rU''TU[- '' ~. ''r "

X./7 ' 'E,,

?'f "7.<' " .: 5 1 .. .

. . • T } ,

, A . . . .• • - ";r ,



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DF?:'.'ER x:LL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SANDIi ALL 0.0- 0.0 0.0 58.0 SH

"C'r.1Pf73ND 3RD r'QJ- AR T Y9". -/v7 4TH QUARTER FY87-,.TCE < .1.700
1 2 T,, .000 <1.001 !DCE I . fl, I !. 300CLE 1.0.2000

12DCLE -0.61 it
ALDPN '0.070 "0.070
AS 3.670 3.070

BTZ ' 2 Lt?'- 2.900
,1.340 'T.340

CL4 .2.400 2.400
L: 7 5. ?1" 5.I6n
,ilZ-V -" (,. L 5.000HC'qL3 - 1. 477 - .•400

,-L 0 7 50 0 ,; 6 07 • 0 • 0"S<F 0.770 ,0.070 I

-P'!O4.29v' 4.200

'4.7 .4 . 709

i 4

"n o, .. o.

rA 5 'M

"*AV,' :-''t , -, ,

.T...... ,. ,
FI

X:



TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVER U
LL # AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
OM ALL 0.0- 0.0 0.0 0.0 1

CCMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
IT(< I1. 00 0

11 TCE <'1.000
SI DCE

I DCLE < .000

ALCRN , 4.700
AS
B721
C6H6 < 1 100CA

CCL4 <.:500

:w:2cL2 4.800•H 3 0 01 O0

C<6C ,7I. 000

.- . . ...

FS07 00

... ~.. 7 .

* "7Hb' 'I.

4.... ' ! I. 
. .

.z.
4,{ • 

, "

- -- 3

t~lT'



5

TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988 0U

SCREENED CASING BEDROCK BEDROCK DEN'ERLL U AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND
ALL 0.0- 0.0 0.0 0.0

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87111TCE <1.700 <1.700
1 12TCE 1.000 <1.00011DCE <1.100 <1.100 S11DCLE <1.200 <1.200
12DCLE (0.610 ,0.610
ALDRN <0.070 0.070
AS <3.070 e3.070BTZ <2.000 <2.000
C6H6 <1.340 ,1.340
CA 

101600. 101000.000
CCL4 ,4.400 <2.400
CD 5 160 <5.160CH2CL2 5 000 <5.000
CHCL3 1 .400 1 .400

-rL7290. rm 95%00. 00o
CLT6CP 0 n070 ) .070CL';H5 5J 580 0. 580

1 F 1S-i S 3% C1 .300CP,'1SO <4.200 ,4.200
.? O7 .4 ''47

I 3) 1) 1, 1•7

I'!" " c' . r •. • '

. . . 6
-I .7•, i3

FL • 12 .1" 0."
H I , '. ' 1 . 2 ,

. R (• .
'"04 'r. "' ., S

n. 700"iiX." ', ,, -

? • 2 .: . . . . : .

F F ' " : . E .• .. ,:.



I

TASK 39 WATER CHEMISTRY SUMMARY
SOURCE, ESE 1988

SCREENED CASING BEDROCK BEDROCK DENVER'L AQUIFER INTERVAL DIAMETER DEPTH LITHOLOGY WQAQ SAND I
[A ALL 0.0- 0.0 0.0 0.0

COMPOUND 3RD QUARTER FY87 4TH QUARTER FY87
II1TCE <1.700 <1.700
I12TCE <1.000 <1.000
llDCE 01.100 <1.100
11DCLE <1.200 <1.200
12DCLE <0.610 (0.610
ALDRN <0.070 <0.070
AS <3.070 ,3.070
BTZ <2.000 <2.000
C6H6 <1.340 <1.340
CA 83800.000 77900.000 1
CCL4 <2.400 <2.40r
CD <5-110 <5.1t)
CH2CL12 <5.000 ý5.000
CHCL3 <1.400 <1.400
CL 60300.000 67100.000
CL6CP <0.070 (0.070
CLC6H5 < 0.580 '0.580
CL DAN
CPMS '1.300 <1.300
CpMSO <4.200 ,4.200
CPMS02 4.700 4. 70,2
CR "5.960 1 .500 0
CU '7.940 7 940
DBCF '0. 130 ,'9.. 30

'9.310 )9.31
D'? 10.500 i 32 '

DITH (1.1)0 1.IQ0DL._P..,1 ' 0.'J 0 • . 6
E:[S,1 * ,'( , , .1 ,'

( 15.200 I 15.200E:NDPN '0.052 '0 .052

1320 .000 12l 90fr.

-'09460 '. " ,

Z 3- -1). 1) 13 :6 ; f, ,? . ,I o,
1/ 1690{)0n 2370. ,,

A'3K '2. 900 , '. ' '2. .0 . ' 'q'

,,:: 345. "20:1 "

*1.' 7 ' . "" a .

-. U , ;.- l ! .

• , : . • ', • , 4 • ' °



6

SURFACE WATER 0

- • , ,, 'i 0
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3RD QUARTER FY 1986 TASK 4 CC/MS CONFIRMATION DATA

FIELD GROUP NUMBERS TC44, T4BWC. AND OPW2C ARE CC/MS RESULTS

I



3,

.7 C.. 70. 7 -

.7~ ~ n. z 7 7 737

.7. z E.z 7

- tt to gg ogot s o a t l1 ttt t

o .S. d.'33.3 13111 '13.1'. . t t333 t.~31~ 1 't. .311.3 '33. .

3 4 .~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 11 = 7NS S N N S N N N N 5fl N S N N 55 3 N .-..

34-3.70'..~ ~~~~~~~~~~~~~~~~~ Z'-. ~ h .- ~ t.>. 3' ~ N .. 3... 3.. 3 3 .

:7 CC, :1: 1 : 7 ;1 7:



Sv v vv v v v

, *.. SSS n" n SSv,. tSS SS tv S SS vN f SS.fl S vs

S fl Sv- flv vS r S. v v • .1.S-t•rS rS S O - -r. r • v v CI v S- S rS r C Svv -r

* '4--'.'4"- -• '4 v ' v 4,'-.v4V' v, ' - .- " '4 -. - '4 -'42vv v v, . .4'4'4'4'4.''.' .- ' *v v *, 4 v 4 v .. .

-- v v . v v • .* v v v vv v •0v v

"- "... r, S "SS . ..SS SS S S S S~ S S "... S O' :S:j .0 .0 .0 QS

.3 ,4) . .. . .. . . _4 .,. 4 . . . . .0 .. . . .... , 3 . 4 .

S' t . 5 4 (440 ' 4 ''4 '



U'

* 4

3

* 0

S

- .DfN ~

/~~N.N~

/S

*,.ii-,n .-.. ,



1.+©

.4

a0' 14 14 :4 10 :4 a4 1 s4 s A i i i A. ?i A 4" i - - - 5

00 .. .. ,,

t t 1 t :f .r 0 ~ - 'tw r~ 2r tt t, 1,.t:rtf

4' 3 3,3+..+ + . .. .... 0 3- .' .. .. ' ... . .' 3 ' Zo 3 ... ' . .... 2

.. , n, . . .. .:1 fZ . : ,. :f. :f T :f :f 7. .+ . : _ 4 'T .I r - .



"I

Sb. v v v v v .v vN% S ia v ... v v v v v .S. -, ! 7, a v v-., .S . aS.

1,, ;; a M M

. . .N . . . . . . ..

R;~~~~ It 1,,,i.oyp mp yyp

Z z A is j a F;7 21 a Z P a.Z a 11 11 11,17-r 1~ Evil f Twz ;bANN lbabaNl

7 7 C -7 .. 7..,7.7 .N7'-.7b7..' 7 7 'N 7.- -7- . . ..

0-.. . " "'.. ............a~l JJ ~ . .. N..... .. "N;, " rca.,; N .Ub- cflN fl)LUJ .1 ,s

• 1 - 7 7 .7'-7a;tZza n; I I

* ~ ~~~~ ~~ t t5' N.tat .' -. N'N1aV 'ý5' NNt.N.t-'N N'f,',1!'-

t. Ift;

-2 -" ;7 7 7 - ' N -.. 5 N N, r N ' ' N



I)

- - - - - - .r. -s

- -.. . . . . . . . -

. . . . . .. . .-

1? 45 . 5 5 ~ ~ 5 5 S 5 5 5 S



* ,®

-. .. . . . . ... . i . .. .. . . . . . . . . . . . . - . . ... . . .. . .. .. .... . . -

4 4, .4.. . . . . . . . .4 4 . 4 .. .-. .5 . . . .. . 4 ¶ 4 4

i | |



A

-'�O� �SSSS S S SSSS� S�!..

A) XZ *A*--.......
3�* C.J - - 0

S

.0.'C.. sssss -ss�.t 4
U..) -V .t-r -r -r 'V -- t.r -. 9-v

AC .�C -
3% VV V'SW V . V WV WV V . . -

S A)C '.5555

S

S

* 0

I

I

I

I

Ad A 4 . 4 5
£ .494 A



0

-.

-• a

-* - 5 t.. . .. . . . .. . . o - m5 S



V.

0
-4

5

A'

S

S

S

* 0

S

S

S

S

A . £ A £ * I S * a S



7 :T

Z 7 0
7 7t -S

V 14

I S



D
1S

I

A

D

D

I

o .ZZ • ,- -- .. .. .

Sa. ... . . D-

S•. 5 4. , , '- , V :a: ] : a.- . . . . .-

:° t " ,



S

4TH QUARTER FT 1986 TASK 4 CC/MS CONFIRMATION DATA

FIELD GROUP NUMBERS T4CC2, T4WC2, AND OPC3C ARE CC/MS RESULTS
*
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TASK 44 CC/MS CONFIFKATION DATA

FIELD CROUP NUMBER T44CM53 15 CC/MS RESULTS
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TASK 4

ANALYTICAL RESULTS FOR NONTARGET CO*.ýTOUNDS
IDENTIFIED BY GC/MS ANALYSIS 3
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I

ENV.IRONMENTAL. IENCE I ENGINEERING 0 1 /06/;R

RFsU Io. FOR NON-TARGET CONMPOUND}S AT STATION

37309

;E SAMPLE * SEQUENCE NUMBER: T44GMS3

41

)LLECTION DATE: 07/08/87
?LLECTION TIME: 08:56

.SATHAMA TEST NAME ESE STORET CONC. IDENTIFICATION
--------------------------------------------------------------------------------------------------- I
'K563 91563 21.9 UNKNOWN, ALICYCLIC CMPD.

UG/L 0
K566 91566 72.7 UNKNOWN, ALICYCLIC CMPD.

UG/L 0
K569 91569 18.1 UNKNOWN

UG/L 0
K573 91573 9.11 UNKNOWN, ALICYCLIC CMPD.

UG/L 0
K577 91577 13.3 UNKNOWN

UG/L 0
1,582 91582 16.9 UNKNOWN

UG/L 0
K587 91587 16.5 UNKNOWN

UG/L 0
K589 91589 28.2 UNKNOWN

UG/L 0
K595 91595 13.7 UNKNOWN

UG/L 0
K625 91625 13.8 UNKNOWN

UG/L 0
K57S 91575 16.1 UNKNOWN

UG/L 0
K579 91579 79.0 UNKNOWN

UG/U 0
K580 91580 20 UNKNOWN

UG/L 0
K581 91581 10.4 UNKNOWN

UG/L 0
K583 91583 30.0 UNKNOWN

UG/L 0
K585 91585 80 UNKNOWN, ALICYCLIC CMPD.

UG/L 0
K586 91586 54.4 UNKNOWN

UG/L 0
K593 91593 24.5 UNKNOWN

UG/L 0
K594 91594 31 . 5 UNKNOWN

UG L 0
K623 91623 7.90 cl2h9clSo

UG/L 0 2,5,7-METIIENO-31I-CYCLOPENTA-

[A] PENTALEN-3-ONE
K633 91633 40.4 PENTACHLORO CMPD, POSS.M.WT.360

UiC/L 0
K5 ! 1 5 9 23.1 TET-ACIILOROETH F'.; F



LIK '39 . 6
1C ! ;OHEr%



E.NV m)OJMENrAI.wEiE~ ~:EE N 0 1106188

P E~! L FO ~R NON~ -TARPGET CY OJ1MAT STAT 1011
3173 3,'

F:-,; E AMFPLF - SEQ INCJ(E W)MBU ',I T I 4C-.' I

COLLrECTIrON DATE,: 07/08/87
COLLECTION TIME: 08 :0 5

UASATHAMA TE5T NAME ESE STOPET CONC. IDENTIFICATION
-----------------------------------------------------------------
IJNKS23 91523 8.80 CHLOROBENZFEN

UG/L 0
11NK582 91532 10.3 UNKNOWN

U(-/ 1 0



FNVIRONMEI4'rA!. !;IF;NG~ WINE:ERING 01/06/88

RES3ULTS F-OR f4ON -TARU;T' COMPOUJND.Y AT STATION

373 333

EESAMPLE - SEOUENCE NUJMBER: 'rII GMS 3

43

COLLECTION DATE: 07/09/87
COLLECTION TIME: 07:20

UASATHAMA TEST NAME ESE STORET CONiC. IDENTrFrCATION
---------------------------------------------------------------------
UNK642 91642 37.8 UNKNOWN

UG/L 0



I

ENVIRONMIENTAL SCIENCE I. ENGIUE-:ERING 01/06188 8

RESULTS FOR NON-TARGET COMPMrIIJfM; AT STATION

37344

F'E SAMPLE * SEQUENCE NUMBER: T4,4GMS3

44

COLLECTION DATE: 07/08/87
COLLECTION TIME: I: I15

UASATlAMA TEST NAME ESE STORET CONC. IDENTIFICATION

UNK523 91523 2.90 CHLOROBENZENE
UG/L 0

UNK582 91582 8.12 UNKNOWN
UG/L 0

UNK589 91589 79.2 UNKNOWN
UG/L 0

UNK585 91585 7 UNKNOWN
UG/L 0

UNK593 91593 13.7 UNKNOWN
uG/ L 0

UNK519 91519 39.5 TETRACHLOROETHENE

UG/L 0



ENVIRONMENTAL SCIENCE & ENGINEERING 01/06/88

RESULTS FOR NON-TARGET COMPOUNDS AT STATION

37359

ESE SAMPLE - SEQUENCE NUMBER: T'44GMS3

45

COLLECTION DATE: 07/08/87
COLLECTION TIME: 09:45

UASATHAMA TEST NAME ESE STORET CONC. IDENTIFICATION
---- -------------------------------------------------------------

UNK523 91523 5.50 CHLOROBENZENE
UG/L 0

UNK543 91543 2.48 DICHLOROBENZENE

UG/L 0

* 0

I I I I III II I I I II I I I II•
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TASK 44

ANALYTICAL RESULTS FOR NONTARGET COMPOUNDS
IDENTIFIED BY GC/MS ANALYSIS



37305PARAMETERS STORET I OPG3C ID
UNITS METHOD 1DATE 08/26/86

TIME 14:56
UNKS63 91563 28.8 UNKUNK565 91565 154 CAPROLACTAM
UNK582 91582 20.4 UNK
UNK586 91586 8.78 UNK

* 0

I



37307
PARAMETERS STORET I OPGW2C ID

UNITS METHOD 2
DATE 06/18/86
TIME 11:41
UNK594 91594 26.4 N-HEPTADECANE; 2,10,6,4-TETRI

METHYLPENTADECANE
UNK600 91600 7.48 N-OCTADECANE
UNK605 91605 13.0 N-NONADECANE
UNK610 91610 7.40 N-EICOSANE

I

I



37308
PARAMETERS STORET # OPGW2C ID

UNITS METHOD 3
DATE 06/16/86
TIME 15:17
UNK519 91519 20.9 TETRACHLOROETHENE
UNK563 91563 7.43 CYCLOPENTADIENE DERIVATIVE cli1 EUNK566 91566 18.9 clOhi0o, CYCLPENTADIENE
UNK579 91579 33.6 UNK
UNK582 91582 6.61 UNK
UNK583 91583 7.54 UNK
UNK585 91585 27.9 UNK
UNK586 91586 18.7 UNK
UNK589 91589 30.5 UNK
UNK593 91593 14.4 UNK
UNK594 91594 6.78 UNK
UNK595 91595 6.42 UNK
UNK633 91633 8.52 TETRACHLORINATED COMPOUND

* 0



I

37312 0
PARAMETERS STORET O 0PGW2C ID

UNITS METHOD I
DATE 06/17/86
TIME 11:13
UNK579 91579 6.57 UNK

I

I

I

I



37313 0
PARAMETERS STORET O 0PG3C ID

UNITS METHOD 2
DATE 08/26/86
TIME 10:15
UNK560 91560 7.49 UNK
UNK563 91563 29.0 UNK
UNK565 91565 339 CAPROLACTAM
UNK579 91579 14.4 2-(4-METHYL-2-FURYL)-2-

CYCLOPENTEN-1-ONE
UNK582 91582 27.5 UNK
UNK585 91585 11.8 UNK
UNK586 91586 14.6 UNK
UNK588 91588 38.7 PROPANOIC ACID, 2-METHYL-I-

(1,1-DIMETHYL ETHYL)-2-METHL
-1,3-PROPANEDIEL ESTER

UNK599 91599 7.87 UNK
UNK642 91642 96.6 UNK
UNK654 91654 911 UNK
UNK671 91671 752 UNK
UNK693 91693 571 UNK

I 0

- , ,,, . , , n u n n n n I i i IN 1 1 1 I



37320

PARAMETERS STORET OPG3C ID 6
UNITS METHOD 3DATE 09/22/86

TIME 12:06
UNK529 91529 14.1 2-METHYLCYCLOPENTANONE
UNK648 91648 11.3 UNK
UNK652 91652 236 UNK

6

0

0

I

0

D



37332
PARAMETERS STORET I OPGW2C ID

UNITS METHOD 5
DATE 06/16/86
TIME 11:58 4UNK040 91040 7.50 UNK
UNK582 91582 6.41 UNK

/



37343 0PARAMETERS STORET I OPG42C ID
UNITS METHOD 6DATE 06/13/86TIME 08:39 

4UNK594 91594 14.3 N-HEPTADECANE, 2,6,10,14-

TETRAMETHYLPENTADECANE

II



37343

ARAMETERS STORET # OPGW2C ID a
UNITS METHOD 6

ATE 06/13/86
IME 08:39
NK600 91600 5.51 2,6,10,14-TETRAMETHYLPENTADECAt
NK605 91605 7.49 N-NONADECANE
NK667 91667 175 UNK

I

/
/.

I 0

. , q i ! , I II I II



I

37347

PARAMETERS STORET I OPG3C IDUNITS METHOD 5DATE 08/25/86TIME 
00:00



37349

PARAMETERS STORET # OPG3C ID
UNITS METHOD 6

DATE 09/11/86
TIME 07:53



37353 ID
PARAMETERS STORET # OPGW2C

UNITS METHOD 8
DATE 06/12/86
TIME 11:32
UNK523 91523 10.8 A NONANE

UNK524 91524 13.0 4-HYDROXYL-4-METHYL-2-PENTANC E
UNK526 91526 20.9 A NONANE
UNK526 91526 20.9 A NONANE
UNK527 91527 32.3 METHYLOCTANE

I



37353
PARAMETERS STORET # OPGW2C ID

UNITS METHOD 8
DATE 06/12/86
TIME 11:32
UNK649 91649 120 UNK
UNK657 91657 67.7 UNK



37353

PARAMETERS STORET f OPG3C ID
UNITS METHOD 4DATE 09/12/86

TIME 07:38

0



37354

PARAMETERS STORET t OPGW2C ID

UNITS METHOD 4
DATE 06/i1/86
TIME 10:06UNK635 91635 2.83 BIS(2-ETHYLHEXYL)PHTHALATE

I 0



37356 0
PARAMETERS STORET # OPG3C IDUNITS METHOD 7DATE 09/08/86
TIME 10:43
UNK652 91652 127 UNK

C



I

37357

PARAMETERS STORET OPG3C IDUNITS METHOD 8

DATE 09/11/86
TIME 10:47

I



BOLLER
PARAMETERS STORET I OPGW2C ID

UNITS METHOD 7
DATE 07/01/86
TIME 09:32
UNK588 91588 11.4 UNK
UNK635 91635 18.4 PHTHALATE, BIS(2-ETHYLHEXYL)-

PHTHALATE
UNK640 91640 5.79 PHTHALATE
UNK649 91649 7.08 PHTHALATE
UNK6S4 91654 6.42 PHTHALATE
UNK656 91656 112 UNK
UNK669 91669 5.87 PHTHALATE

0
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INTRODUCTION X

A. Co•1•Trs OF APPFNDIX 4

This Appendix sets forth the potential applicable or relevant and appropriate

standards, requirements, criteria or limitations (ARARs) for air, ground water, soil,

surface water or biota for use in the Endangerment Assessment for the Off-Post

Operable Unit, as well as specifies whether: (i) the designated chemicals constitute

CERCLA Hazardous Substances; (ii) are ranked as a potential human health risk on the

priority-order list prepared by the U.S. Environmental Protection Agency (EPA) and the

Agency for Toxic Substances and Disease Registry (ATSDR), 52 Fed. Reg. 12866

(1987); (iii) are air analytes; (iv) are ground water remedial investigation (RI) analytes;

(v) are soil RI analytes; (vi) are soil EA analytes; (vii) are surface water RI analytes; or

(viii) are biota RI analytes. (A separate but similar volume has been issued earlier to

identify the potential chemical-specific ARARs for the On-Post Operable Unit.)

Where potential duly promulgated ARARs exist at this time for the designated

chemicals, these are identified in this volume by citation to both the controlling

regulatory provision and the relevant ARAR limit, standard or criterion derived from

that regulation. For these purposes, all pertinent statutes and regulations of the EPA,

U.S. Food and Drug Administration (FDA), and the State of Colorado (State) available

through December 30, 1988, were reviewed to determine their suitability for inclusion in

this document as potential ARARs.

- .I11 -
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B. PROCESS FOR SIFiUcrNc, CHIMmCAL-SPECIFc ARARs

By issuic3 this list of potential ARARs, the Army does not purport to determine

which of these regulations are app!icable and which are relevant and appropriate, or

even to represent that all of these regulations warrant selection as some form of ARARs

for the Off-Post Operable Unit. Rather, this appendix of potential ARARs is prepared

solely to ensure that decisionmaking with respect to the Off-Post Endangerment

Assessment will be fully informed with respect to all existing regulations that merit

consideration as ARARs.

It should be noted that the accompanying list of chemical-specific ARARs will be

up-dated in the context of the Off-Post RMA Feasibility Study/Endangerment

Assessment Report to reflect any Federal or pertinent State chemical-specific regulations

promulgated prior to the issuance of the proposed final version of that report in the

Spring of 1989. 0

The actual selection of .\RARs for this portion of the RI/FS will occur in the

context of the Off-Post RMA Feasibility Study/Endangerment Assessment Report in

accordance with the terms of CERCLA Section 121(d)(2), 42 U.S.C. § 9621(d), the

National Contingency Plan (NCP), EPA guidance that is not inconsistent with CERCL\

and the NCP, and the proposed Consent Decree (including the RI/FS Process

document).

The first step in this process will be to determine the chemicals for which an

ARAR determination is warranted since 42 U.S.C. § 9621(d) provides that ARARs are

to be selected only for hazardous subltances, pollutants, or contaminants. Second, it will

be necessary for the Army to determine whether ARARs exist for the designated

- iv -
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hazardous substances, pollutants or contaminants. Third, the Army ,vill determine the

ARARs to be attained for purposes qf remedial action on the Off-Post Operable Unit

and whether any ARARs should be waived in accordance with CERCLA's provisions.

(Where either there is no existing ARAR or no ARAR is selected for a particular

chemical compound, the Endangerment Assessment will set levels or standards of

control through the risk assessment process that are to be protective of human health

and the environment.) The Off-Post chemical-specific ARARs selected by the Army will

be set forth in the Endangerment Assessment Report.

C. P.,•r1t'Lrt. AIR ARARs

For the potential air ARARs for RMA contaminants in the Off-Post Operable

Unit, all generally pertinent National Ambient Air Quality Standards (NAAQS) and

Natural Emission Standards for Hazardous Air Pollutants (NESHAP) are identified.

No air ARARs have been expressly designated for the Off-Post Operable Unit

for particulate matter because such particulate standards are not chemical-specific.

Nevertheless, for purposes of clean-up of the RMA Off-Post Operable Unit, it should be

noted that the provisions of 40 C.F.R. § 50.6 will be a potential ARAR: There will be

no particulate matter (of whatever chemical) transported from RMA by air that is in

e.icess of 75 micrograms per cubic meter--annual geometric mean and that 260

micrograms per cubic meter--maximum 24-hour concentration will not be exceeded more

than once a year.

v Vo

,!S



D. POTr-MAL GROUND WATE.R ARARs

Potential ground water ARARs for RMA contaminants in the Off-Post Operable

Unit include Maximum Contaminant Levels (MCL) and non-zero Maximum

Contaminant Level Goals (MCLG) from the National Primary Drinking Water

Regulations (NPDW), 40 C.F.R. Part 141, the Clean Water Act's Toxic Pollutant

Effluent Standards (TPES), 40 C.F.R. Part 129, the ground water protection standards of

the Resource Conservation and Recovery Act, 40 C.F.R. Part 264 regulations (RCRA),

non-zero human health protection provisions of the Ambient Water Quality Criteria

(AWOC), 45 Fed. Reg. 79318 (1980)', and FDA's Tolerances for Pesticides in Food

Administered by EPA (TPF).

E. PTm.-•l.at, Son, ARARs

No potential chemical-specific ARARs were identified that might pertain to the S

RMA chemicals in the soils in the Army's Off-Post Operable Unit.

F. Ptf.f.ltEV . StLRvc WATrER ARARs

Potential surface water ARARs for RMA contaminants in the lakes and streams

of the Off-Post Operable Unit are similar to those for potential ground water (including

lit should be noted that %%hether the AWOC values designated herein as potential ground water ARARs
Are appropriate for utilization as ARARs is a matter that warrants serious consideration during the course (f
Endanigerment Assessment decisionmaking. Since the indicated AW()C values are predicated on human
consumption both of water and aquatic orgnnisms in that water, and ground water does not contain aquatic
life, use of alternative values (such as the adjusted AWQC found in the 1986 Supcrfund Public Health
Evaluation Manual) may well be more appropriate in connection with ground water.

- vi -



the NPDW, the TPES, RCRA, the non-zero human protection provisions of the AWOC W

and the TPFA), as well as the non-zero fresh water aquatic life protection provisions of
4'

AWQC.

G. POT'i.ML BIOTA ARARs

While there are no chemical-specific ARARs for RMA contaminants that pertain

to the wild flora and fauna found in the Army's Off-Post Operable Unit (except for the

aquatic life AWQC set for surface water), the levels that EPA and FDA have set for

domesticated crops and animals with respect to pesticides found on or in such raw farm

commodities will be a useful aid to ARAR-decisionmaking for such domestic acriculture

in the Endangerment Assessment (and may also have utility with respect to wild flora

and fauna on a case-by-case basis). Accordingly, EPA's Tolerances for Pesticide

Chemicals On or In Raw Agricultural Commodities (TPCRAC), 40 C.F.R. Part 180, and

the FDA's TPFA have been identified. It should be noted that the designated pesticide

tolerances are not the same as action levels. As EPA has previously explained, "[tfhere

are major differences between tolerances and action levels. A tolerance is set before

the fact to cover residues which will result from legal and purposeful use of the

pesticide. An action level is a more appropriate mechanism for situations involving

residues which persist in the environment after the once-legal use of that pesticide has

been halted." 51 Fed. Reg. 46666 (1986). Thus, while EPA's pesticide tolerance level

information is provided here (along with FDA action levels) to aid ARAR

- vii -
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decisionmaking, it is only during the course of ARAR selection that the relevance, if

any, of these tolerance levels to the RMA cleanup will be determined.2

H. PoTrF-rL.Tt, ST•vrý. ARARs

In accordance with CERCLA Section 121, State statutes and regulations warrant

consideration as potential .\RARs only where they meet the three-part test of being:

(i) promulgated; (ii) more stringent than any Federal ARAR; and (iii) could not

effectively result in the statewide prohibition of land disposal (where the State standard

is not of general applicability or adopted on the basis of hydrologic, geologic or other

relevant considerations). To date the State has not identified any chemical-specific

ARARs pertinent to the Off-Post Operable Unit that satisfy the three elements of this

test, and the Army has been unable to identify any existing State regulations that satisfy

this CERCLA criteria. Thus, no State chemical-specific ARARs are cited in the current

edition of this appendix as potential ARARs.

I. Exct.usios OF WVORKHER PROT-(ros; RFc.t.rAONS F-ROM, APPi':NrDx

It should be noted that worker protection regulations are not treated as chemical-

specific ARARs for purposes of this appendix. These will be separately addressed for

:With respect to certain of the chemicals that do not have dcsienated tolerance levels, it should be noted
thar EPA has revoked the pesticide tolerances for which related registered uses have been cancelled, EPA
has recommended action levels to FDA to replace the existing tolerances and EPA has made
recommendations to the FDA and the U.S. Department of Agriculture regarding existing action levels for
commodities hearing residues for which tolcrarnces have not been established. Among the pesticides for
wAhich EPA has revoked tolerances are: (i) DDT (5i Fed. Reg. •4)58 ('),6)): (ii) TDE (id.); (iii) DDE
lid.); (iv) Aldrin (51 Fed. Reg. 4,ot2 (19,M); (v) Dieldrin (id.); and (vi) Chlordane (51 Fed. Reg. -k,5
1,$6).)

- vtti -
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purposes of the final response action for the RMA Off-Post Operable Unit in

accordance with the EPA regulations adopted pursuant to 42 U.S.C. § 9651(f) (which

provides that the NCP is to be amended by December 11, 1988, to provide procedures

for the protection of the health and safety of employees involved in response actions)

and the provisions of the OSHA interim final rule at Fed. Reg. 45654 (1986) (as this

may be subsequently finalized).

December 1988
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POTENTIAL
CHEMICAL-SPECIFIC ARARS FOR

THE ENDANGERMENT ASSESSMENT FOR THE
OFF-POST OPERABLE UNIT
ROCKY MOUNTAIN ARSENAL

1. PRIMARY NAME: Acetone (Dimethyl ketone)
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: No
Potential Ground Water ARAR: No
Soil RI Analyte: No D
Soil EA Analyte: No
Potential Soil ARAR: No
Surface Water RI Analyte: No
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota ARAR: No

2. PRIMARY NAME: Aldrin
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 1
Air Analyte: Yes I
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: (a) 40 C.F.R. § 129.100(a) (3)

(TPES) -- 0.003 Ag/l;
(b) 45 Fed. Reg. 79325 (1980)

(AWýC) -- 0.74 ng/1
(10"), 0.074 ng/l (104),
0.0074 ng/l (10") (Human
Health).

Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 40 C.F.R. § 129.100(a) (3)

(TPES) -- 0.003 gg/l;
(b) 45 Fed. Reg. 79325 (1980)

(AWJC) -- 0.74 ng/l
(10' ) , 0.074 ng/l (10 ),
0.0074 ng/l (10") (Human
Health);

(c) 45 Fed. Reg. 79325 (1980)
(AWQC) -- 3 gg/l (Aquatic
Life).

Biota RI Analyte: Yes
Potential Biota ARAR: No



3. PRIMARY NAME: Arsenic
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 1
Air Analyte: Yes
Potential Air ARAR: (a) 40 C.F.R. § 61.162(a)(1) (NESHAP)

-- uncontrolled total arsenic
emissions from existing glass
melting furnaces shall be less than
2.5 Mg per year; D

(b) 40 C.F.R. § 61.162(b)(1) (NESHAP)
-- uncontrolled total arsenic
emissions from new or modified
glass melting furnaces shall be
less than 0.4 Mg per year.

Ground Water RI Analyte: Yes
Potential Ground Water ARAR: (a) 40 C.F.R. § 141.11(b)

(NPDW -- MCL) -- 50 gg/l;
(b) 40 C.F.R. § 264.94(a) (2)

(RCRA) -- 50 .g/l;
(c) 45 Fed. Reg. 79325-79326

(1980) (AWQC) -- 22 ng/l
(105), 2.2 ng/l (106),
0.22 ng/l (107) (Human
Health).

Soil RI Analyte: YesSoil EA Analyte: Yes D 0
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 40 C.F.R. § 141.11(b)

(NPDW -- MCL) -- 50 ug/l;
(b) 40 C.F.R. § 264.94(a) (2)

(RCRA) -- 50 Aig/l;
(c) 45 Fed. Reg. 79325-79326

(1980) (AWQC) -- 22 ng/l
(l05), 2.2 ng/l (i0-),
0.22 ng/l (10 ) (Human
Health);

(d) 45 Fed. Reg. 79325 (1980) 9 a
(AWQC) -- 440 gg/l
(Aquatic Life).

Biota RI Analyte: Yes
Potential Biota ARAR: No

H -
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4. PRIMARY NAME: Arsenic chloride (AT)
CERCLA Hazardous Substance: Yes d

Ranking on ATSDR Priority List: No'
Air Analyte: Yes (Arsenic)
Potential Air ARAR: (a) 40 C.F.R. § 61.162(a)(1) (NESHAP)

(Arsenic) -- uncontrolled total
arsenic emissions from existing
glass melting furnaces shall be 4
less than 2.5 Mg per year;

(b) 40 C.F.R. § 61.162(b) (1) (NESHAP)
(Arsenic) -- uncontrolled total
arsenic emissions from new or
modified glass melting furnaces
shall be less than 0.4 Mg per year.

Ground Water RI Analyte: Yes (Arsenic)
Potential Ground Water ARAR: (a) (Arsenic) 40 C.F.R. §

141.11(b) (NPDW -- MCL)
-- 50 gg/l;

(b) (Arsenic) 40 C.F.R. §
264.94(a)(2) (RCRA) -- 50
lug/l;

(c) (Arsenic) 45 Fed. Reg.
79325-79326 (1980) (AWQC)
-- 22 ng/l (10's), 2.2
ng/l (100), 0.22 ng/1
(10'7) (Human Health). • 4

Soil RI Analyte: Yes (Arsenic)
Soil EA Analyte: Yes (Arsenic)
Potential Soil ARAR: No
Surface Water RI Analyte: Yes (Arsenic)
Potential Surface Water ARAR: (a) (Arsenic) 40 C.F.R. §

141.11(b) (NPDW -- MCL) -- 6
50 gg/l;

(b) (Arsenic) 40 C.F.R. §
264.94(a)(2) (RCRA) -- 50
Ag/l;

(c) (Arsenic) 45 Fed. Reg.
79325-79326 (1980) (AWQC)
-- 22 ng/l (10-5), 2.2
ng/l (10i), 0.22 ng/l

(10-) (Human Health);
(d) (Arsenic) 45 Fed. Reg.

79325 (1980) (AWQC) --
440 Ag/l (Aquatic Life). C

Biota RI Analyte: No
Potential Biota ARAR: No

H-3
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5. PRIMARY NAME: Arsenic trioxide (ATO)
CERCLA Hazardous Substance: Yes X

Ranking on ATSDR Priority List: No
Air Analyte: Yes (Arsenic)
Potential Air ARAR: (a) (Arsenic) 40 C.F.R. § 61.162(a)(1)

(NESHAP) -- uncontrolled total
arsenic emissions from existing
glass melting furnaces shall be
less than 2.5 Mg per year;

(b) (Arsenic) 40 C.F.R. § 61.162(b) (1)
(NESHAP) -- uncontrolled total
arsenic emissions from new or
modified glass melting furnaces
shall be less than 0.4 Mg per year.

Ground Water RI Analyte: Yes (Arsenic)
Potential Ground Water ARAR: (a) (Arsenic) 40 C.F.R. §

141.11(b) (NPDW -- MCL)
-- 50 Ag/l;

(b) (Arsenic) 40 C.F.R. §
264.94(a)(2) (RCRA) -- 50
jug/';

(c) (Arsenic) 45 Fed. Reg.
79325-79326 (1980) (AWQC)
-- 22 ng/l (10-), 2.2
ng/l (10o), 0.22 ng/l
(10") (Human Health); •

Soil RI Analyte: Yes (Arsenic)
Soil EA Analyte: Yes (Arsenic)
Potential Soil ARAR: No
Surface Water RI Analyte: Yes (Arsenic)
Potential Surface Water ARAR: (a) (Arsenic) 40 C.F.R. §

141.11(b) (NPDW -- MCL)
-- 50 Ag/l;

(b) (Arsenic) 40 C.F.R. §
264.94(a) (2) (RCRA) -- 50
,Ug/l;

(c) (Arsenic) 45 Fed. Reg.
79325-79326 (1980) (AWQC) I
-- 22 ng/l (10"5), 2.2
ng/l (10i), 0.22 ng/l
(10") (Human Health);

(d) (Arsenic) 45 Fed. Reg.
79325 (1980) (AWQC) --
440 g/1l (Aquatic Life).

74ota RI Analyte: No
j tential Biota ARAR: No

H
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PRIMARY NAME: Benzene
CERCLA Hazardous Substance: Yes x
Ranking on ATSDR Priority List: Priority Group 1
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: No
Potential Ground Water ARAR: (a) 40 C.F.R. § 141.61(a), 52

Fed. Reg. 25716 (1987)
(effective Jan. 9, 1989)
(NPDW -- MCL) -- 5 gg/l;

(b) 45 Fed. Reg. 79326 (1980)
(AWC) -- 6.6 U/1
(107), 0.66 (10 ), 0.066
(10") (Human Health).

Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 40 C.F.R. §141.61(a); 52

Fed. Reg. 25716 (1987)
(effective Jan. 9, 1989)
(NPDW -- MCL) -- 5 gg/l;

(b) 45 Fed. Rag. 79326 (1980)
(AWJC) -- 6.6 g/1
(10 .), 0.66 (10 ), 0.066
(10") (Human Health);

(c) 45 Fed. Reg. 79326 (1980) *
-- 5,300 Ag/l (Aquatic
Life).

Biota RI Analyte: No
Potential Biota ARAR: No

H-5



7. PRIMARY ANME: Cadmium
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 1
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: (a) 40 C.F.R. § 141.11(b)

(NPDW -- MCL) -- 10 Ag/l;.
(b) 40 C.F.R. § 264.94(a) (2)

(RCRA) -- 10 pg/l;
(c) 45 Fed. Reg. 79327 (1980)

(AWQC) -- 10 Mg/i (Human
Health).

Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 40 C.F.R. § 141.11(b)

" (NPDW -- MCL) -- 10 4g/,;
(b) 40 C.F.R. § 264.94(a) (2)

(RCRA) -- 10 Mg/l;
(c) 45 Fed. Reg. 79327 (1930)

(AWQC) -- 10 Ag/i (Human
Health);

(d) 45 Fed. Reg. 70326-79327
(1980) (AWQC) -- 24 hour
average to be determined 0
by
e (1.05 [In(hardness)IJ-
8.73), but not to exceed
value of
e (1.05 [In(hardness) 1-
3.73) at any one time
(Aquatic Life).

Biota RI Analyte: No
Potential Biota ARAR: No

PRIMARY NAME: Calcium
CERCLA Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: No
Soil RI Analyte: No
Soil EA Analyte: Mo
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota ARAR: No

H-6 0
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9. PRIMARY NAME: Calcium bromate (Bromic acid, calcium .ialt)
CERCLA Hazardous Substance: No

Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes (Calcium)
Potential Ground Water ARAR: No
Soil RI Analyte: No
Soil EA Analyte: No
Potential Soil ARAR: No
Surface Water RI Analyte: Yes (Calcium)
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota ARAR: No

10. PRIMARY NAME: Calcium carbide
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes (Calcium)
Potential Ground Water ARAR: No
Soil RI Analyte: No
Soil EA Analyte: No
Potential Soil ARAR: No
Surface Water RI Analyte: Yes (Calcium) 0
Potential Surface Water ARAR: No
Biota RI Ana- -e: No
Potential F.. - ARAR: No

12 PRTA!A-"* NAME: Calci':. - -ide
CERCLA Hazardous Su,;stance: NTo
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes (Calcium)
Potential Ground Water ARAR: No 9
Soil RI Analyte: No
Soil EA Analyte: No
Potential Soil ARAR: No
Surface Water RI Analyte: Yes (Calcium)
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota ARAR: No

H

H-7



12. PRIMARY NAME: Carbon tetrachloride (Perchloromethane,

Tetrachloromethane) x

CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 2
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: (a) 40 C.F.R. § 141.61(a), 42

Fed. Reg. 25716 (1987)
(effective Jan. 9, 1989)
(NPDW -- MCL) -- 5 Ag/l;

(b) 45 Fed. Reg. 79327 (1980)
(AWJC) -- 4.0 gg/l
(10-), 0.40 AV,/1 (10),
0.04 gg/l (10") (Human
Health).

Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 40 C.F.R. § 141.61(a), 42

Fed. Reg. 25716 (1987)
(effective Jan. 9, 1989)
(NPDW -- MCL) -- 5 Ag/l;

(b) 45 Fed. Reg. 79327 (1980)
(AWQC) -- 4.0 jIg/I
(I0•), 0.40 gg/l (10 ), *
0.04 (10.7) (Human
Health);

(c) 45 Fed. Reg. 79327 (1980)
(AWQC) -- 35,200 gg/l

(Aquatic Life).
Biota RI Analyte: No
Potential Biota ARAR: No

13. PRIMARY NAME: Chloride
CERCLA Hazardous Substance: 'No
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: No
Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil APAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: N4o
Biota RI Analyte: No
Potential Biota ARAR: 'No
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14. PRIMARY NAME: Chlorinated phenol
CERCLA Hazardous Substance: Yes

Ranking on ATSDR Priority List: Priority Group 4 0
(2,4,6-
Trichlorophenol and X

Air Analyte: No 2,4-Dichlorophenol)

Potential Air ARAR: No
Ground Water RI Analyte: No
Potential Ground Water ARAR: (a) 2,4,5-trichlorophenol --

45 Fed. Reg. 79329 (1980)
(AWQC) -- 2600 gg/l
(Human Health);

(b) 2,4,6-trichlorophenol --
45 Fed. Reg. 79329 (1980)
(AWQC) -- 12 6Ag/l (10"5),1.2 gg/l (10 ), 0.12 pg/l

(107) (Human Health);
(c) Sufficient data was not

available to derive AWQC
toxicity levels for other
compounds that would be
protective of human
health, 45 Fed. Reg.

Soil RI Analyte: No 79329 (1980).

Soil EA Analyte: No
Potential Soil ARAR: No
Surface hater RI Analyte: No
Potential Surface Water ARAR: (a) 2,4,5-trichlorophenol --

45 Fed. Reg. 79329 (1980)
(AWQC) -- 2600 Ag/l
(Human Health);

(b) 2,4,6-trichlorophenol --
45 Fed. Reg. 79329 (1980)
(AWQC) -- 12 -. Lg/l (10 5),
1.2 gg/l (10 ), 0.12 Ag/l

(107) (Human Health);
(c) Sufficient data was not

available to derive AWQC
toxicity levels for other
compounds that would be
protective of human
health, 45 Fed. Reg.
79329 (1980);

(d) 4-chloro-3-methyphenol,
45 Fed. Reg. 79329 (1980)
(AWQC) -- 30 Ag/l
(Aquatic Life);

(e) 2,4,6-trichlorophenol, 45
Fed. Reg. 79329 (1980)
(AWQC) -- 970 4g/l
(Aquatic Life);

(f) Other chlorinated
phenols, 45 Fed. Reg.
79329 (1980) (AWQC) --
500,000 Ag/l (Aquatic

Biota RI Analyte: 11o Life).

Potential Biota ARAR: No
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15. PRIMARY NAME: Chlorobenzene (Monochlorobenzene)
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 3
Air Analyte: Yes
Potential Air ARAR: No X
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: 45 Fed. Reg. 79327--"328

(1980) (AWQC- 4
Monochlorobenzene) -- 488 Ag/l
(Human Health)

Soil RI Analyte: Yes (Benzene)
Soil EA Analyte: Yes (Benzene)
Potential Soil ARAR: No
Surface Water RI Analyte: Yes (Benzene)
Potential Surface Water ARAR: (a) 45 Fed. Reg. 79327-79328

(1980) (AWQC-
Monochlorobenzene) -- 488
4g/l (Human Health);

(b) 45 Fed. Reg. 79327 (1980)
(AWQC) -- 50 g/Il (7.5
days exposure) (Aquatic
Life).

Biota RI Analyte: No
Potential Biota ARAR: No

H 0
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16. PRIMARY NAME: Chloroform (Trichloromethane)
CERCLA Hazardous Substance: Yes x
Ranking on ATSDR Priority List: Priority Group 1
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: (a) 40 C.F.R. § 141.12 (NPDW

-- MCL) -- 100 gg/l
(Note this is the total
combined limit for this
and all other
trihalomethanes);

(b) 45 Fed. Reg. 79330 (1980)
(AWJC) -- 1.9 pg/l
(10. ), 0.19 Ag/l (10),
0.019 pg/l (10 ) (Human
Health).

Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes 0
Potential Surface Water ARAR: (a) 40 C.F.R. § 141.12 (NPDW

-- MCL) -- 100 Ag/l (Note
this is the total
combined limit for this
and all other
trihalomethanes); * *

(b) 45 Fed. Reg. 79330 (1980)
(AW(C) -- 1.9 gg/l
(10 .), 0.19 •g/l (10 ),
0.019 gg/l (10 ) (Human
Health);

(c) 45 Fed. Reg. 79330 (1980)
(AWQC) -- 1240 Ag/l
(Aquatic Life).

Biota RI Analyte: No
Potential Biota ARAR: No

H
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17. PRIMARY NAME: p-Chlorophenyl methyl sulfide (CPMS, PCPMS)
CERCLA Hazardous Substance: No a

Ranking on ATSDR Priority List: No
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: No
Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (2-Chlorophenol) 45 Fed. Reg.

79330 (1980) (AWQC) -- 4380
Ag/l (Aquatic Life).

Biota RI Analyte: No 0
Potential Biota ARAR: No

18. PRIMARY NAME: p-Chlorophenyl methyl sulfone (CPMSO 2 ,
PCPMSO2)

CERCLA Hazardous Substance: No 9
Ranking on ATSDR Priority List: No
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: No
Soil RI Analyte: Yes W
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (2-Chlorophenol) 45 Fed. Reg.

79330 (1980) (AWQC) -- 4380
Ag/l (Aquatic Life).

Biota RI Analyte: No
Potential Biota ARAR: No

H
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19. PRIMARY NAME: p-Chlorophenyl methyl sulfoxide (CPMSO,
PCPMSO) x

CERCLA Hazardous Substance: No 0
Ranking on ATSDR Priority List: No
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: No
Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (2-Chlorophenol) 45 Fed. Reg.

79330 (1980) (AWQC) -- 4380
gg/l (Aquatic Life).

Biota RI Analyte: No
Potential Biota ARAR: No

20. PRIMARY NAME: Chromium •
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 1
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: (a) 40 C.F.R. § 141.11(b) * *

(NPDW -- MCL) -- 50 gg/l;
(b) 40 C.F.R. § 264.94(a) (2)

(RCRA) -- 50 Ag/l.
Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No 9
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 40 C.F.R. § 141.11(b)

(NPDW -- MCL) -- 50 g/1l;
(b) 40 C.F.R. § 264.94(a) (2)

(RCRA) -- 50 Ag/l.
Biota RI Analyte: No
Potential Biota ARAR: No
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21. PRIMARY NAME: Chromium III
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: No
Air Analyte: Yes (Chromium)
Potential Air ARAR: No
Ground Water RI Analyte: Yes (Chromium)
Potential Ground Water ARAR: 45 Fed. Reg. 79331 (1980)

(AWQC) -- 0.170 Mg/i (Human
Health)

Soil RI Analyte: Yes (Chromium)
Soil EA Analyte: Yes (Chromium)
Potential Soil ARAR: No
Surface Water RI Analytt; Yes (Chromium)
Potential Surface Water ARAR: (a) 45 Fed. Reg. 79331 (1980)

(AWQC) -- 0.170 gg/l
(Human Health);

(b) 45 Fed. Reg. 79331 (1980)
(AWQC) -- to be
determined by
e (1.08 [In(hard -
ness)] + 3.48) (Aquatic I
Life.

Biota RI Analyte: No
Potential Biota ARAR: No

22. PRIMARY NAME: Chromium VI p 0
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: No
Air Analyte: Yes (Chromium)
Potential Air ARAR: No
Ground Water RI Analyte: Yes (Chromium)
Potential Ground Water ARAR: 45 Fed. Reg. 79331 (1980) 0

(AWQC) -- 50 Mg/l (Human
Health)

Soil RI Analyte: Yes (Chromium)
Soil EA Analyte: Yes (Chromium)
Potential Soil ARAR: No
Surface Water RI Analyte: Yes (Chromium) I
Potential Surface Water ARAR: (a) 45 Fed. Reg. 79331 (1980)

(AWQC) -- 50 Ag/l (Human
Health);

(b) 45 Fed. Reg. 79331 (1980)
(AWQC) -- 24 hour average
to be determined by
e (1.08 [In(hard -

ness)] + 3.48) (Aquatic
Life.

Biota RI Analyte: No
Potential Biota APAR: No
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23. PRIMARY NAME: Copper
CERCLA Hazardous Substance: Yes X
Ranking on ATSDR Priority List: Priority Group 3 •
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: 21 C.F.R. § 193.90 (TPFA) --

tolerance of 1 part per
million for potable water for 4
residues of copper resulting
from the use as algicides or
herbicides of basic copper
carbonate (molachite), copper
sulfate (see below), copper
monoethandime, and copper to 1
control aquatic plants in
reservoirs, lakes, ponds,
irrigation ditches and other
potential sources of potable
water.

Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 21 C.F.R. § 193.90 (TPFA)

-- tolerance of 1 part
per million for potable • 0
water for residues of
copper resulting from the
use as algicides or
herbicides of basic
copper sulfate (and the
other copper compounds
cited in "Potential
Ground Water ARAR" above)
to control aquatic plants
in reservoirs, lakes,
ponds, irrigation ditches
and other potential
sources of potable water;

(b) 45 Fed. Reg. 79331 (1980)
(AWQC) -- 24 hour average
is 5.6 gg/l and
concentration at any one
time should not exceed
e (0.94 [In(hardness)]-
1.23) (Aquatic Life).

Siota RI Analyte: No
Potential Biota ARAR: No
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24. PRIMARY NAME: Copper sulfate
CERCLA Hazardous Substance: Yes U

Ranking on ATSDR Priority List: No
Air Analyte: Yes (Copper)
Potential Air ARAR: No 4
Ground Water RI Analyte: Yes (Copper)
Potential Ground Water ARAR: 21 C.F.R. § 193.90 (TPFA) --

tolerance of 1 part per
million for potable water for
residues of copper resulting
from the use as algicides or
herbicides of basic copper
carbonate (molachite), copper
sulfate (see below), copper
monoethandime, and copper to
control aquatic plants in
reservoirs, lakes, ponds,
irrigation ditches and other
potential sources of potable
water.

'oil RI Analyte: Yes (Copper) 4
::oil ,A Analyte: Yes (Copper)

ten;tial Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 21 C.F.R. § 193.90 (TPFA)

-- tolerance of 1 part
per million for potable 0 *
water for residues of
copper resulting from the
use as algicides or
herbicides of basic
copper sulfate (and the
other copper compounds a
cited in "Potential
Ground Water ARAR" above)
to control aquatic plants
in reservoirs, lakes,
ponds, irrigation ditches
and other potential a
sources of potable water;

(b) 45 Fed. Reg. 79331 (1980)
(AWQC) -- 24 hour average
is 5.6 pg/l and
concentration at any one
time should not exceed
e (0.94 [In(hardness)]-
1.23) (Aquatic Life).

Biota RI Analyte: No
Potential Biota ARAR: No

I 1
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25. PRIMARY NAME: DDE (p, p'-Dichlorodiphenylethene) x
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 2
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: 40 C.F.R. § 129.101(a) (3)

(TPES) -- 0.001 jg/l
Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Pctcntial Surface Water ARAR: (a) 40 C.F.R. § 129.101(a) (3)

(TPES) -- 0.001 Ag/l;
(b) 45 Fed. Reg. 79331 (1980)

(AWQC) -- 1,050 jg/il
(Aquatic Life).

Biota RI Analyte: Yes
Potential Biota ARAR: No

26. PRIMARY NAME: DDT (p,p'-Dichlorodipenyltrichloroethane)
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 2
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: (a) 40 C.F.R. § 129.101(a) (3) 0 0

(TPES) -- 10 jg/l;
(b) 45 Fed. Reg. 79332 (1980)

(AWQC) -- 0.24 ng/l
(10-), 0.024.ng/l (10 ),
0.0024 ng/l (107) (Human
Health).

Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 40 C.F.R. § 129.101(a) (3)

(TPES) -- 10 jg/l; J
(b) 45 Fed. Reg. 79332 (1980)

(AWýC) -- 0.24 ng/l
(10 ), 0.024 ng/l (I0•)
0.0024 ng/l (10z) (Human
Health);

(c) 45 Fed. Reg. 79331 (1980) •
(AWQC) -- 24 hour average
is 0.0010 Ag/l arid 1.1
jg/l at any one time
(Aquatic Life)

Biota RI Analyte: Yes
Potential Biota ARAR: No 6
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27. PRIMARY NAME: 1,2-Dibromo-3-chlo-ipropane (DBCP, Nemagon,
Dibromochloropropa,..•)

CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: No
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: No
Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota ARAR: 21 C.F.R. § 193.250(a) (TPFA) --

When food additive is present as a
result of fumigation in addition to
the authorized use of this
nematocide, the total residues o:
inorganic bromides shall not exceed
the following: (i) 400 parts per
million in or on dried eggs and
processed herbs and spices;... (iii)
250 parts per million in or on
concentrated tomato products and
dried figs; and (iv) 125 parts per 0
million in or on processed foods
other than those listed above.

H-18

Ii

'., ; , . .•.' ' i . •: . . ',/
.. ,, ,- ... . • • , !-/



S j

18. PRIMARY NAME: p-Dichlorobenzene (1,4-Dichlorobenzr..ne)
CERCLA Hazardous Substance: Yes x
Ranking on ATSDR Priority List: Priority Group 1 0
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: No
Potential Ground Water ARAR: (a) 40 C.F.R. § 141.50(b)

(NPDW -- MCLG) -- 750
Mg/1; ;

(b) 45 Fed. Reg. 79332 (1980)
(AWQC) -- 400 pg/I (Human
Health)

So-'! RI An-.j-te: -1o

.=c-en. .5- .- A S. Noo

,: e 1 1- r ARAR: (a) 40 C.F.R. § 141.50(b)
(NPDW -- MCLG) -- 750

b) 45 Fed. Reg. 79332 (1980)
(AWQC) -- 400 g/li (Human

Z; 415 Fed. Reg. 79332 (1980)
(A'QC) -- 763 pg/i
(Aquatic Life).

H-19
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29. PRIMARY NAME: 1,1-Dichloroethane
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 3
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Wdter ARAR: No
Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential 5iota ARAR: No

30. PRIMARY NAME: 1,2-Dichloroethane
CERCLA Hazardous Substance:- Yes
Ranking on ATSDR Priority List: Priority Group 2
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: 40 C.F.R. § 141.61(a) (NPDW --

MCL); 52 Fed. Reg. 25716
(1987) (effective Jan. 9,
1989) -- 5 gg/l

Soil RI Analyte: Yes •
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAP: 40 C.F.R. § 141.61(a); 52 Fed.

Reg. 25716 (1987) (effective
Jan 9, 1989) -- 5 gg/l

Biota RI Analyte: No
Potential Biota ARAR: No

H-20
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131. PRIMARY NAME: 1,1-Dichloroethylene
CERCLA Hazardous Substance: Yes

4 Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: (a) 40 C.F.R. § 141.61(a), 52

Fed. Reg. 25716 (1987)

(effective Jan. 9, 1989)
(NPDW -- MCL) -- 7 pg/l;

(b) 40 C.F.R. § 141.50(b)
(NPDW -- MCLG) -- 7 Ag/l;

(c) 45 Fed. Reg. 79332 (1980)
(AW C) -- 0.33 gg/l
(104), 0.033 gg/l (101),0.0033 Mg/l (10") (Human
Health).

Soil Ri Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: No
Potential Surface Water ARAR: (a) 40 C.F.R. § 141.61(a), 52

Fed. Reg. 25716 (1987)
(effective Jan 9, 1989)
(NPDW -- MCL) -- 7 gc/l:

(b) 40 C.F.R. § 141.50(b)
(NPDW -- MCLG) -- 7 gg/l;

(c) 45 Fed. Reg. 79332 (1980)
(AWrC) -- 0.33 Ag,/l
(10 ), 0.033 ,M ./_l (105),

0.0033 ;lg/1 (10';) (Human
Health);

(d) 45 Fed. Reg. 79332 (1980)
(AWQC) -- 11,600 wg/l
(Aquatic Life).

Biota RI Analyte: No
Potential Biota ARAR: No
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S32. PRIMARY NAME: 1,2-Dichloroethylene
CERCLA Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: (a) 40 C.F.R. § 141.61(a), 52

Fed. Reg. 25716 (1987)
* (effective Jan 9, 1989)

(NPOW -- MCL) -- 7 ug/l;
(b) 45 Fed. Reg. 79332 (1980)

(AWJC) -- 0.33 Mg/l
(104), 0.033 ug/1. (10 ),
0.0033 Mg/i (10,7) (Human* Health);

Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: No
Potential Surface Water ARAR: (a) 40 C.F.R. § 141.61(a), 52

Fed. Reg. 25716 (1987)
(effective Jan 9, 1989)
(NPDW -- MCL) -- 7 Ag/l;

(b) 45 Fed. Reg. 79332 (1980)
(AWJC) -- 0.33 Mg/l
(10') , 0.033 Mg/l (10'),
0.0033 jg/i (10 7) (Human
Health) ;

(c) 45 Fed. Reg. 79332 (1980)
(AWQC) -- 11,600 ug/il
(Aquatic Life).

Biota RI Analyte: NoPotential Biota ARAR: No

33. PRr-'MA P!1A!•:E: Dicyclopntadicne (DCPD)
CERCA\ Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: Yes
Potential Air ARAR: No
Ground Water P1 Anilyte: Yes
Potential Ground Water ARAR: No
Soil RI Analyte: Y'e
Soil EA Analyte: Yes
Potential Soil APAR: No
Surf-ice Water Rr An.alyte: Yes
Potential Surri•ce Water APAR: No
Biota RP Analyte: No
Potential Biota APAR: No
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34. PRIMARY NAME: Dieldrin
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 1
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: (a) 40 C.F.R. § 129.100(a) (3)

(TPES) -- 0.12 gg/l;
(b) 45 Fed. Reg. 79325 (1980)

(AWýC) -- 0.71 ng/l 6

(10), 0.071 ng/l (106),
0.0071 ng/i (10") (Human
Health).

Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 40 C.F.R. § 129.100(a) (3)

(TPES) -- 0.12 gg/l;
(b) 45 Fed. Reg. 79325 (1980)

(AWJC) -- 0.71 ng/l
(10.), 0.071 nrg/l (106),
0.0071 ng/l (10 7) (Human
Health);

(c) 45 Fed. Reg. 79325 (1980)
(AWQC) -- 24 hour average
0.0019 gg/1 and
concentration of 2.5 "g/1
at any one time (Aquatic
Life).

Biota RI Analyte: Yes
Potential Biota ARAR: No
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35. PRIMARY NAME: Diisopropyl methyl *hosphonate (DIMP,
Diisopropylmethylphosphonate)

CERCLA Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: No
Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota ARAR: No

36. PRIMARY NAME: 1,4-Dithiane (DITH)
CERCLA Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: No
Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil APAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota ARAR: No
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37. PRIMARY NAME: Endrin
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 3

4 Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: (a) 40 C.F.R. § 141.12 (NPDW

-- MCL) -- 0.2 pg/l;
(b) 40 C.F.R. § 264.94(a) (2)

4 (RCRA) -- 0.2 Ag/l;
(c) 45 Fed. Reg. 79334 (1980)

(AWQC) -- 1 1g/l (Human
Health).

Soil RI Analyte: Yes
Soil EA Analyte: Yes

4 Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 40 C.F.R. § 141.12 (NPDW

-- MCL) -- 0.2 4g/l;
(b) 40 C.F.R. § 264.94(a) (2)

(RCRA) -- 0.2 gg/l;
4 (c) 45 Fed. Reg. 79334 (1980)

(AWQC) -- 1 gg/l (Human
Health);

(d) 45 Fed. Reg. 79334 (1980)
(AWQC) -- 24 hour average
0.0023 Mg/l and

4 econcentration nct to
exceed 0.18 Mg/i at any
time (Aquatic Life).

Biota RI Analyte: Yes
ýzctzntiI Sicta ARP.R: 40 C.F.R. 5 1SO.131 (TPCRAC) --

zero parts per million tolerances
for residues in sugarbeets,
sugarbeet tops, broccoli, brussels
sprouts, cabbage, cauliflower,
cottonseed, cucumbers, eggplant,
peppers, potatoes, summer squash
and tomatoes.

4

4

4
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38. PRIMARY NAME: Ethyl benzene (Ethylbenzene)
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 4
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: 45 Fed. Reg. 79334 (1980)

(AWQC) -- 1400 Aig,1

Soil RI Analyte: Yes
4 Soil EA Analyte: Yes

Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 45 Fed. Reg. 79334 (1980)

(AWQC) -- 1400 Ag/l;
(b) 45 Fed. Reg. 79334 (1980)

4 (AWQC) -- 32,000 gg/l
(Aquatic Life).

Biota RI Analyte: No
Potential Biota ARPAR: 1o

4 39. PRIMARY NAME : Fluoride
CERCLA Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes

4 Potential Ground Water APAR: (a) 40 C.F.R. § 141.11(c)
(NPDW -- MCL) -- 4000
Ag/l ;

(b) 40 C.F.R. § 141.62(b)

(NPDW -- MCL) -- 4000
jug/l 1;

(c) 40 C.F.R. § 141.50(b)
(NPmW -- MCLG) -- 4000
Ag/l.

Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil APAR: No

6 Surface Water RI Analyte: No
Potential Surface Water ARAR: (a) 40 C.F.R. § 141.11(c)

(NPDW -- MCL) -- 4000

(b) 40 C.F.R. § 141.62(b)
(NPDW -- MCL) -- 4000

(c) 40 C.F.R. § 141.50(b)
;:CLG) -- 4000

Ag/l.

Biota RI Analyte: No
Potential Biota ARAR: No
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40. PRIMARY NAME: Isodrin'I CERCLA Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: No
Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota ARAR: No

4 41. PRIMARY NAME: Lead
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 1
Air Analyte: Yes
Potential Air ARAR: 40 C.F.R. § 50.12 (NAAQS) -- 1.5

micrograms per cubic meter, maximum
arithmetic mean averaged over a calendar
quarter

Ground Water RI Analyte: Yes
Potential Ground Water ARAR: (a) 40 C.F.R. § 141.11(b)

(NPDW -- MCL) -- 50 gg/l;
e (b) 40 C.F.R. § 264.94(a) (2)

(RCRA) -- 50 Lg/l;
(c) 45 Fed. Reg. 79336 (1980)

(AWQC) -- 50 Ag/l (Human
Health).

Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 40 C.F.R. § 141.11(b)

(NPDW -- MCL) -- 50 gg/l;
(b) 40 C.F.R. § 264.94(a) (2)

* (RCRA) -- 50 gg/l;
(c) 45 Fed. Reg. 79336 (1980)

(AWQC) -- 50.gg/l (Human
Health);

(d) 45 Fed. Reg. 79336 (1980)
(AWQC) -- 24 hour limit
to not exceed
e (2.35 [In(hardness)] -
9.48) and concentration
at any one time to not
exceed
e (1.22 (In(hardness)] -

* 0.47] (Aquatic Life).
Biota RI Analyte: No
Potential Biota ARAR: No
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42. PRIMARY NAME: Magnesium
CERCLA Ha7zrdous Substance: No
Ranking mn LTSDR Priority List: No
Air Analyl.e: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: No
Soil RI Analyte: No
Soil EA Analyte: No
Potential Soil ARAR: No
Surface Water RI Analyte: No
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota ARAR: No

43. PRIM-ARY NAME: Magnesium hydroxide
CERCLA Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes (Magnesium)
Potential Ground Water ARAR: No
Soil RI Analyte: No
Soil EA Analyte: No
Potential Soil ARAR: No
Surface Water RI Analyte: No
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota ARAR: No
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S44. PRIMARY NAME: Mercuric chloride
CERCLA Hazardous Substance: Yes

W Ranking on ATSDR Priority List: No

Air Analyte: Yes (Mercury)
Potential Air ARAR: No
Ground Water RI Analyte: Yes (Mercury)
Potential Ground Water ARAR: (a) (Mercury) 40 C.F.R. §

141.11(b) (NPDW -- MCL)
-- 2 pg/l;

(b) (Mercury) 45 Fed. Reg.
79336-79337 (1980) (AWQC)
-- 144 ng/1 (Human
Health).

Soil RI Analyte: Yes (Mercury)
Soil EA Analyte: Yes (Mercury)
Potential Soil ARAR: No
Surface Water RI Analyte: Yes (Mercury)
Potential Surface Water ARAR: (a) (Mercury) 40 C.F.R. §

141.11(b) (NPDW -- MCL)
-- 2 gg/l;

(b) (Mercury) 45 Fed. Reg.
79336-79337 (1980) (AWQC)
-- 144 ng/l (Human
Health);

(a) (Mercury) 45 Fed. Reg.
79336 (1980) (AWQC) --
0.00057 gg/1 (as a 24-
hour average and the
concentration should not
exceed 0.0017 gg/1 at any
one time) (Aquatic Life).

Biota RI Analyte: No
Potential Biota ARAR: No
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45. PRIMARY NAME: Mercury
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 2
Air Analyte: Yes
Potential Air ARAR: (a) 40 C.F.R. § 61.52(a) (NESHAP) --

emissions to atmosphere from
mercury ore processing facilities
not to exceed 2300 grams per 24-
hour period;

(b) 40 C.F.R. § 61.52(b) (NESHAP) --
emissions to atmosphere from sludge
incineration or drying plants not
to exceed 3200 grams per 24-hour
period.

Ground Water RI Analyte: Yes
Potential Ground Water ARAR: (a) 40 C.F.R. § 141.11(b)

(NPDW -- MCL) -- 2 Lg/l;
(b) 40 C.F.R. § 264.94(a) (2)

(RCRA) -- 2 gg/'l;
(c) 45 Fed. Reg. 79336-79337

(1980) (AWQC) -- 144 ng/l
(Human Health).

Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 40 C.F.R. § 141.11(b)

(NPDW -- MCL) -- 2 Ag/l;
(b) 40 C.F.R. § 264.94(a) (2)

(RCRA) -- 2 gg/l;
(c) 45 Fed. Reg. 79336-79337

(1980) (AWQC) -- 144 ng/l
(Human Health);

(d) 45 Fed. Reg. 79336-79337
(1980) (AWQC) -- 24 hour
average 0.00057 gg/l and
concentration not to
exceed 0.0017 gg/l at any
one time (Aquatic Life).

Biota RI Analyte: No
Potential Biota ARAR: No
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46. PRIMARY NAME: Nitrate
CERCLA Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: 40 C.F.R. § 141.11(b)

(NPDW--MCL) -- 10,000 gg/l
Soil RI Analyte: No
Soil EA Analyte: No
Potential Soil ARAR: No
Surface Water RI Analyte: No
Potential Surface Water ARAR: 40 C.F.R. § 141.11(b)

(NPDW--MCL) -- 10,000 jg/l
Biota RI Analyte: No
Potential Biota ARAR: No

47. PRIMARY NAME: Nitrite
CERCLA Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: No
Potential Ground Water ARAR: No
Soil RI Analyte: No
Soil EA Analyte: No
Potential Soil ARAR: No
Surface Water RI Analyte: No
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota ARAR: No

48. PRIMARY NAME: 1,4-Oxathiane (p-Thiozane)
CERCLA Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: No
Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water APAR: No
Biota RI Analyte: No
Potential Biota APAR: No
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49. PRIMARY NAME: Sodium
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: No
Soil RI Analyte: No
Soil EA Analyte: No
Potential Soil ARAR: No
Surface Water RI Analyte: No
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota ARAR: No

50. PRIMARY NAME: Sodium bicarbonate, 1:1
CERCLA Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes (Sodium)
Potential Ground Water ARAR: No
Soil RI Analyte: No
Soil EA Analyte: No
Potential Soil ARAR: No
Surface Water RI Analyte: No
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota ARAR: No

51. PRIMARY NAME: Sodium bromate
CERCLA Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes (Sodium)
Potential Ground Water ARAR: No
Soil RI Analyte: No
Soil EA Analyte: No
Potential Soil ARAR: No
Surface Water RI Analyte: No
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota APAR: No
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52. PRIMAFY NAME: Sodium carbonate, 2:1
CERCLA Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARPAR: No
Ground Water RI Analyte: Yes (Sodium)
Potential Ground Water ARAR: No
Soil RI Analyte: No
Soil EA Analyte: No
Potential Soil ARAR: No
Strface Water RI Analyte: No
Pu-zential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota ARAR: No

53. P•PTARY NAME: Sodium methylate, alcohol mixture
CERCL,\ Hazardous Substance: Yes
Ranking on ATSDR Priority List: No
Air Aralyte: No
Potential Air APAR: No
Ground Water RI Analyte: Yes (Sodium)
Potential Ground Water ARAR: No
Soil RI Analyte: No
Soil EA Analyte: N o
Potential Soil ARAR: No
Surface Water RI Analyte: 1o
Potential Surface Water AIAR: 1o
Biota RI Analyto: No
Potential Biota ARAR: No

54. PPTMARY .NAMTA: Sodium nitrite
CERCrA Hlazardous Subc"tince: Ye:;
Ranking on ATSDR Priority List: No
Air Anolyte: No
Potential A;r ARAR: No
Ground ;Nater Rr Analyte: Yes (:cdium)
Potential Ground Wtcr APAR: N1'
Soil RI Analyte: No

Soil EA Analyte: No
Potential Soil APAP: No
Surface Waiter RP Analyt": No
;Otentidl 5ur .... . W r - A;. :
Biota RI Analy'te: N o
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55. PRIMARY NA-'!E: Sodium silicate
CERCILA Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes (Sodium)
Potential Ground Water ARAR: No
Soil RI Analyte: No
Soil EA Analyte: No
Potential Soil AP-AR: No
Surface Water RI Analyte: No
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota ARAR: No

56. LP• P •.P,? _,: Sodium sulfite, 2:1
CERCLA Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes (Sodium)
Potentiil Grcund Wator AFAR: No
Soil RI Analyte: No
Soil EA Anilytc: No
Fot.nt:.il Soil Ai.AP: No
Sur ace Wtir R1 Anilyte: No
Potenti.il Surface Water ARAR: No
0 Bi ot, FRI An~ilyte: No
Potential Bi.ota APAR: No

57. .PPT:•.A IN' ;, , : :o-i u I I, I '(*,:, i
CKI.CIA\ s~l;'irdcu.•J :5ut::t.srnc" : No

R,ink, r; on AI'.:R Priority IAl:;t.: No
Air Analyte: No
Potontiil) Air APAR: No
Ground Wat er Rr Ana yti: ye; (Sod, i un)
Potential Grcund Water A,:.AN: No
Soil P1 An~ilyte: N.o
Soil FA Anaflytre: No
6 otent iil :;oi I APAR: No
Su r ,•ic W., t or PRI An sli tI : No

P~~~t K~ .11 ;t r ý ',;, is or .a . N
flioti p An l yt 7: No
Potent.ial Bi c t, AIAV,: No
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58. PRTMARY N!AME: Sodium thiosulfate (Hypo)
CERCLA Hazardous Substance: No
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes (Sodium)
Potential Ground Water ARAR: No
Soil RI Analyte: No
Soil EA Analyte: No
Potential Soil ARAR: No
Surface Water RI Analyte: No
Potential Surface Water ARAR: No
Biota RI Analyte: No
Potential Biota ARAR: No

59. _R _ APYA.E: Sulfate
CERCLý Hazardous Substance: No
Ranking on ATSUR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: Yes

4 Potential Ground Water APAR: No
Soil RI Analyte: Yes
Soil EA Analyte: No
Potentia! Soil APAP: N;O
Surrace Water RI Analyte: Yes
Potential Surface Water ARAR: No

4 Biota RI Analyte: No
Potential Biota ARAR: No

60. P p PY. V ," : Sulfonic acid
CICIA Haiardoun Suhstance: No

4 Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAP: No
Ground Water RI Analyte: No
Potential Ground Water APAR: No
Soil RI Analyte: No

4 Soil EA Analyte: No
Potential Soll AVAN: No
Surface Water R[ An.alytc: No

Biota RI Arilyte: No
Potent~a I [3icta A!tA;.*: No
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61. PRIMARY NAME: p,p'-TDE
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: No
Air Analyte: No
Potential Air ARAR: No
Ground Water RI Analyte: No
Potential Ground Water ARAR- No
Soil RI Analyte: No
Soil EA Analyte: No
Potential Soil ARAR: No
Surface Water RI Analyte: No

4 Potential Surface Water ARAR: 45 Fed. Reg. 79331 (1980)
(AWQC) -- 0.6 Ag/I (Aquatic
Life).

Biota RI Analyte: No
Potential Biota APAR: No

62. PRI'APY_,A.E: Tetrachlorcbcnzene (1,2,4,5-
Tetrach lorobenzene)

CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: No
Air Analyte: NCo
Potential Air ARAR: No
Ground Water RI Analyte: No
Potential Ground Water ARAR: 45 Fed. Reg. 79327 (1980)

(AWQC) -- 38 ug/l (Human
Health)

Soil RI Analyte: No
Soil EA Analyte: No
Potential Soil ARAR: No
Surface Water RI Analyte: No
Potential Surface Water A,7.AR: (a) 45 Fed. Req. 79327 (1980)

(AWOC) -- 38 ug/l (Hu-an
Health)

* (b) 45 Fed. Req. 79327 (1980)
(AWQC) -- 250 ug/l
(Aquatic Life).

Biota RI Analyte: No
Potential Biota ARAR: No

63J. FPUPY- !": 1, 1 2.2-Te- trach oroothane

Rankino on AT I £.,P rr.crity I,i:;t: No
Air Anf i,'to: : ;
Potent:ail Air AIA ,: No

*Grousi ;Wtor P1 V Anlyt.-: ::
Potent. a Grc r I, ;:t. r A:R ;

Soi 1 : Anl,
Soi 1 A An.i ,.,: Io
Potent i 1 oa i I A:A : 'A o
Surface Water RP An0.te: No
r*ct'-nti i-e ;.> r No
Biota . Ana, Bic : No
Potentl ii T~ioti AAR': ,No
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64. PRIMARY NkME: 1,1,2,2-Tetrachloroethylene
(Perchloroethylene, PCE)

CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: No
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: 45 Fed. Peg. 79341 (1980)

(AWQC) -- 8 gg/l (10 ), 0.8
Ag/l (10 ), 0.08 g/li (10.,)
(Human dealth)

Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 45 Fed. Reg. 79341 (1980)

(AV. ) - 8 Ag/l (10)
0.• Mg/l (10-), 0.08 4g/l
(10') (F man Health) ;

(b) 45 Fed. Reg. 79341 (1980)
(AWQC) - 840 gg/l
(Aquatic Life).

Biota RI Analyte: No
Potential Biota ARAR: No

65. PRIM!ARY N:AM!E: Toluene
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 2
Air Analyte: Yes
Potential Air ARAR: 45 Fed. Reg. 79340 (1980) (AWQC) --

14,300 pg/1 (Human Health)
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: No
Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 45 Fed. Reg. 79340 (1980)

(AWQC) -- 14,300 Mg/i
(Human Health);

(b) 45 Fed. Reg. 79340 (1980)
(AWQC) -- 17,500 wj/l
(Aquatic Lifc).

Biota RI Analyte: %o
Potentical Biota APAýZ: No
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66. PRIMARY NAME: 1,1,1-Trichloroethane
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 3
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: (a) 40 C.F.R. § 141.50 (NPDW

-- MCLG) -- 200 gg/l;
(b) 40 C.F.R. § 141.61(a); 52

Fed. Reg. 25716 (1987)
(effective Jan. 9, 1989)
(NPDW -- MCL) -- 200
tig/l.

Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: (a) 40 C.F.R. § 141.50 (NPDW

-- MCLG) -- 200 gg/l;
(b) 40 C.F.R. § 141.61(a); 52

Fed. Reg. 25716 (1987)
(effective Jan. 9, 1989)
(NPDW -- MCL) -- 200
•g/l.

Biota RI Analyte: No
Potential Biota ARAR: No

67. PRIMARY NtAM-.E: Trichloroethylene (Trichloroethene, TCE)
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 1
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: (a) 40 C.F.R. § 141.61(a); 52

Fed. Reg. 25716 (1987)
(effective Jan. 9, 1989)
(NPDW -- MCL) -- 5 pg/l;

(b) 45 Fed. Reg. 79341 (1980)
(AWQC) -- 27 pg/i (10) ),
2.7 ug,/I (10 ), 0.27 jug/l
(10.) (Human Health)

Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface "W,_iter RI Analyte: Yes
Potential Surface Water ARAR: (a) 45 Fed. Reg. 79341 (1090)

(AWQC) -- 27 Aiq/l (105),
2.7 #g/l (105), 0.27 ucg/l
(10 ) (Human Health) ,

(b) 45 Fed. Reg. 79341 (1980)
(AWQC) -- 45,000 Ag/l
(Aquatic Life).

Biota RI Analyte: No
Potential Biota ARAR: No
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68. PRIMARY NAME: Xylene (includes m,o, p-Xylene)
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 3
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte: Yes
Potential Ground Water ARAR: 40 C.F.R. § 180.1025(c)

(TPCRAC) -- Xylene is not to
be applied to irrigation
conveyances where there is any
likelihood that the irrigation
water will be used as a source
of potable water, or that
return flows to rivers and
streams could contain residues
of Xylene In excess of 10
parts per million.

Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil AR.AR: No
Surface Water RI Analyte: Yes
Potential Surface Water ARAR: 40 C.F.R. § 180.1025(c)

(TPCRAC) -- Xylene is not to
be applied to irrigation
conveyances where there is any
likelihood that the irrigation
water will be used as a source
of potable water, or that
return flows to rivers and

4 streams could contain residues
of Xylene in excess of 10
parts per million.

Biota RI Analyte: No
Potential Biota ARAR: No

69. PRIMARY NAME: Zinc
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: Priority Group 2
Air Analyte: Yes
Potential Air ARAR: No
Ground Water RI Analyte- Yes
Potential Ground Water ARAR: No
Soil RI Analyte: Yes
Soil EA Analyte: Yes
Potential Soil ARAR: No
Surface Water RI Analvte: Yes
Potential Surface Water ARAR: 45 Fed. Reg. 79341 (1980)

(AW<QC) -- 24 hour average is
47 gq/l and should not exceed
e (0.3MIn(hardness)] + 1.95)
at any one time (Aquatic
Life).

4 Biota RI Analyte: No
Potential Biota ARAR: No
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S70. PRIMARY NAME: Zinc oxide
CERCLA Hazardous Substance: Yes
Ranking on ATSDR Priority List: No
Air Analyte: Yes (Zinc)
Potential Air ARAR: No
Grcund Water RI Analyte: Yes (Zinc)
Potential Ground Water ARAR: No
Soil RI Analyte: Yes (Zinc)
Soil EA Analyte: Yes (Zinc)
Potential Soil ARAR: No
Surface Water RI Analyte: Yes (Zinc)
Potential Surface Water ARAR: 45 Fed. Reg. 79341 (1980)

(AWQC-Zinc) -- 24 hour average
is 47 Mg/i and should not
exceed e (0.83 [In(hardness)]
+ 1.95) at any one time

i R y(Aquatic Life).
! Biota RI Analyte: No

Potential Biota ARAR: No

H

U

H -4 0

U



RESPONSES TO COMMENTS ON

CHEMICAL-SPECIFIC ARARs

FOR THE OFF-POST OPERABLE UNIT

6I

6

6I

6l



RESPONSES TO COMMENTS ON CHEMICAL SPECIFIC ARARs
FOR THE OFF-POST OPERABLE UNIT

1. SlIz.I. COME'•Ts oN' -171: PROPOSEn ARARs FOR T-nE OF•F-Pos-r Ov.:Rxnr.E UNrr

A. Siir.i, Gi.'-:R\I. Cowix N'-rs:

Shell's comments on the potential chemical-specific ARARs may be categorized
into the following general issues:

1. The use of standards based upon EPA Carcinogen Assessment Group
(CAG) methodologies;

2. The use of MCLs;

3. The use of MCLGs;

4. The use of Ambient Water Quality Criteria (AWQC);

5. The use of RCRA permit conditions;

6. The use of National Emission Standards for Hazardous Air Pollutants
(NEStIAPS);

7. The use of EPA and FDA action levels and tolerances for agricultural

commodities;

8. The application points for ARARs.

Comments which have been submitted to the Army on previous occasions
regarding these issues are summarized below.

Shell General Comments on the Use of Standards Based on EPA CAG Methodologies:

As expressed to the Army on numerous occasions, CAG methodology is premise'l
on invalid assumptions. EPA has stated that performing a quantitative assessment
should never appear to remove the undcrlving uncertainty in the quality of evidence.
The displayed "upper-limit risk" therefore should be accompanied, where appropriate,
with explicit acknowledgment that the agent may not be a human carcinoigen at all, and
that there may he zero risk of cancer to humans due to exposure. Moareover, it should
be made clear to the reader that there is currently no way to decide whether the upper-
hound value for risk is more or less likely to he the true risk than the lower-bound value
(zero). See letter for Edward J. McGratii to Donald L. Campbell, Mlay 12, M9S.
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The linearized multistage model used by the CAG leads to a plausible upper
limit to the risk that is consistent with some proposed mechanism of carcinogenesis.
Such an estimate, however, does not necessarily give a realistic prediction of the risk.

4 The value of the risk is unknown, and may be as low as zero. 51 Fed. Reg. 33997-33998
(September 24, 1986).

The choice of which low-dose extrapolation model to use and the animal data set
to utilize in the model to derive estimates of upper-bounds of risk are not matters
currently settled by science. EPA recognizes that "risks at low exposure levels cannot be
measured directly by either animal experiments or mathematical models ... a number
of mathematical models have been developed to extrapolate from high to low dose." No
single mathematical procedure is recognized as the most appropriate for low-dose
extrapolation in carcinogenesis. 51 Fed. Reg. 33992-34003. (September 24, 1986). For
severai reasons, the unit cancer risk estimate based on animal bioassays is only an
approximate indication of the absolute risk in populations exposed to carcinogens. See
EPA. The Endangerment Assessment H andbook, August 1985. Different extrapolation
models and data sets may lead to large differences in estimates of upper-bound risk at
low doses and, even if one accepts the data as a basis for modeling, such modeling
generates a widely diverse range of risk estimates depending on the model used. CAG
selects data sets and models so as to derive unnecessarily conserative estimates of the
upper-bound of risk. See letter from Edward J. McGrath to Donald L. Campbell,
May 12, 1988.

Response to Shell General Comments on the Use of Standards Based on EPA CAG
Mtlt hndologies:

While the Army recognizes that Shell is dissatisfied with the regulations,
standards, criteria or limitations that have been set, in whole or in part, pursuant to the
CAG methodology, it is the Army's position that this is not the appropriate context to
debate the merits of the CAG methodology that produced such regulations, standards,
criteria or limitations. Shell has already had an opportunity to raise its CAG
methodological concerns with EPA's Cancer Assessment Group. If EPA hereafter
determines to modify the CAG methodology prior to the issuance of the Off-Post RMA
ROD. such modification(s) will be applied in each pertinent instance to the substances
identified herein for the Off-Post RMA Operable Unit. Until such time, the Army will
not look behind or question the CAG methodology that produced any of the chemical-
specific regulations, standards, criteria or limitations identified as potential ARARs in
this appendix.

Shell General Comments on the U Te of NICI.Gs:

Shell does rot believe that it is necessary for MCLGs to be considered as
potential ARARs. Only MCLs. not NICLGs, are reqluired to be met at the point of
human consumption for drinking water. It is our understanding that the use of MCL.Gs
as potenrtial \AR:.R is undergoing internal review by EPA. At some future time when
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4 EPA reports a decision on this matter, Shell may submit additional comments regarding
the use of IMCLG& as the basis of potential ARARs.

Furthermore, MCLGs for carcinogens are usually set at zero based on EPA CAG
methodologies. The current CAG methodology uses potency measures, such as unit risk
and relative risks, which are based on upper hounds and not on fitted model values.
These measurements do not differentiate between carcinogens on the basis. of available
experimental data about the shapes of the dose-response relationship. The inability to
differentiate between risks is a serious deficiency in CAG methodologv. Therefore, the
use of MCLGs as potential ARARs is generally inappropriate.

Respon,;e to Shell General Comments on the Use of MCI.Gs:

Non-zero NICLGs are identified as potential ARARs for purposes of this
appendix in order to ensure that the decisionmaking process for the Off-Post Operable
Unit will take into account all regulations, standards, criteria or limitations that bear a
clean-up relationship to the chemicals found off-post from RMA, irrespective of whether
such regulations. standards, criteria or limitations are ultimately selected as ARARs. If
EPA hereafter determines to issue new guidance on the use of MCLGs prior to the
issuance of the Off-Post RMA ROD, such guidance will be applied accordingly in each
pertinent instance to the substances identified for the Off-Post RMA Operable Unit.

Shell's CAG-related concerns are addresses in the preceding comment.

Shell General Comments on the Use of Ambient Water Oualitv Criteria:

Shell has previously rejected Army proposals for groundwater ARARs based on
Ambient Water Quality Criteria (AWOC). See letter from Edward J. McGrath to
Charles Scharmann. June 21, 198S, commenting on IRA North of RM.A. Shell has also
submitted comments to the Army stating that the aquatic life values are merely
published as guidance, and do not constitute an Ambient Water Quality Criterion. See
letter of Edward J. McGrath to Donald L. Campbell, June 17, 1988. In many instances,
the values cited by the Army as the basis of proposed ARARs are based upon the
assumption of factors for the human consumption of drinking water and aquatic life.
Naturally, fish are not collected from _roundra:er. T,,-reore, aquatic life vallues cannot
be potential ARARs for groundwater on the RMA. See also Colorado Basic: Standards
and Methodologies at 5 CCR 1002-8.

Shell appreciates the consideration being given to these difficult issues by the
Army, as reflected in the following footnote:

It should be noted that whether the AWQC values designated herein as
potential groundwater ARARs are appropriate for utilization as ARARs is
a matter that warrants serious consideration during the course of
Endangerment Assessment decisionmakin-. Since the indicated AWQC
values are predicated on human consumption both of water and aquatic
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organisms in that water, and groundwater does not contain aquatic life, use
of aternative values (such as the adjusted AWQC found in the 1986
Superfund Public Health Evaluation Manual) may well be more
appropriate in connection with groundwater.

Volume II, Appendix I-I at vi.

Response to Shcll General Comments on the Ulse of Ambient Water Quality Criteria:

The Army's position remains as set forth in Footnote No. I of the appendix.

Non-zero Ambient Water Quality Criteria are identified as potential ARARs for
purposes of this appendix in order to ensure that they will he taken into account for
possible future use in setting cleanup levels, irrespective of whether such Ambient Water
Quality Criteria are ultimately selected as ARARs for use in the Off-Post RMA
Operable Unit.

Shell General Comments on the LUse of RCRA Permit Conditions:

Shell has commented previously on the Army proposal of chemical-specific
ARARs based on 40 CFR § 264. 9 4(a)(2). These standards in this section are the same
as the MCLs. Shell has previously set forth its position on the use of MCLs at the
Arsenal boundaries. The levels in 40 CFR § 204.94(a)ý2) are intended to trigcr
corrective action at RCRA TSD facilities. Since the Arsenal is beingz remediated
pursuant to CERCLA. we do not believe that Section 264.94(a)(2) can be a potential
ARAR. See letter from Edward J. McGrath to Donald L. Campbell, August 30. 1988.

Re,;pnnse to Shell General Comments nn the Use of RCRA Permit -Conditions:

While the On-Post and Off-Post RMA Operable Units are being remediated
pursuant to CERCLA, it is neverthe!ess proper to consider as potential CERCLA
cleanup standards all regulations, standards, criteria or limitations that bear a
relationship to the identified chemicals. including those found in the RCRA regulations.
Thus. RCRA regulations are identified as potential ARARs for purposes of this
appendix in order to ensure that thev wiil be taken into account for possible future use
in setting cleanup levels, irrespective of whether such regulations are ultimately selected
as ARARs for use in the Off-Post Operable Unit.

Shell General Corements on the Use of National Eniimion Sta:ndards for t!:ardolhs Air
oll.t!ants NESHA!.PS):

NESt lAPS are source-specific and chemical-specific air emission standards which
have been promulgated under the Clean Air Act. The standards are intended to be
applied to emissions from a 'stationaiy source" such as a stack in a particular industry.
It is therefore clearly inappropriate to use NESItlAPS as the basis co ARARs at RMIA.
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Chemical-specific ARARs have been listed in Appendix If for any compound
believed to be present in the air, surface water, groundwater. or soil. Potential ARAR,,
are listed, however, for compounds for which there is unquestionable proof of their
presence. For example, in the case of endrin the following statement is made:

[A]t all other wells, duplicate samples consistently reproduced
concentrations less than CRLs.

Volume I at 3-101.

A similar argument could be made for tetrachloroethylene and trichloroethvlene.
See Volume I at 3-81.

ReLpon,e to Shell Comments on the r xe of the National F.miio'n S•,m!,dr(k f,,r
'It17,ir(lous Air Pollutants:

NESIIAP's regulations are identified in this context in order to ensure full
consideration as possible CERCLA cleanup standards all regulations, standards, criteria
or limitations that bear a relationship to the identified chemicals, including, those found
in the NESttAP's reculations. Thus, NESI lAP's regulations are identified as potential
ARARs for purposes of this appendix irrespective of whether such regulations are ,xcii-
suited or ultimately selected as ARARs for use in the Off-Post Operable Unit.

ARARs will he selected for all chemicals from RMA found in the recent past in
Off-Post air. surface water. groundwater, soil or biota.

B. SIIII. C"iNI'imI \.-. cv C w-I" Fvr; 0% AP-;F'-DX H

Shell Cnmmerint,; on .,drin:

PRO'OS.:D G ROUNDW.ATER ARAR:

Shell disagrees with the Army proposal of 0.00.3 ig/I as an ARAR, which is the
ambient water criterion for aldrin/dieldrin in navigable waters based on an FDA
tolerance level of 0.3 ppm for fish times an application factor of 0.01. 40 C.F.R. §
129. 100 (a)(3).

Shell also disaurees with an assumption underlying this criterion. That
assumption is that "there is no demonstrated 'no effect level" See 41 Fed. Reg. 23.5'4
(1976). As Shell has previously explained in comments, developments in modelling , such
as those by Sielken, indicate that this assumption is invalid. In addition, a water (ual it,
criterion designed to provide for protect ion of aquatic life is not relevant and
appropriate. The criterion was intended to address the impact of bioaccumulation in
fish and their food sources on the hiolhgical transport of aldrin/dieldrin to birds and to
mammals, including man. 41 Fed. Reg. 23,584 (1976).
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Furthermore, aldrin and dicldrin are considered by the EPA\ ('AC to he an
animal carcinoten and a suspected human carcinogen. As stated in previous comnment",
numerous carcinogenijcity tests in a variety of animals indicate that aidrin and dicidrin
promote Ofl IV liver tumors and the turnors de~ chip only in mice. On the basis of' this
species-specific effect, aldrin and dicidrin are Improperly categorized by the EPA as
animal carcinocenis.

PRONmSu' S( AC RWkI ~TR AR,%R:

Slhell disagzrees with the A\rmy proposal of 3.0 tg/l as an ARAR. Th'le aquliaue hlfc
value puhlikhed at 45 F-ed. Reg. 719125 is mereiv euwidxnce. and does not constitute an
ambient Water Qujalitv Criterion. See 4i [ed. Reg2. at 79.122 C'Iho: aquatic life cr~teriai
specify both ma~ximum and 24-hour a'eraee %alucs. In those cases %%here there were
insutilicient dzata to ai low tile dt'rivat ion Wi a cr:'eri' I. narrat;ve &scsri:p uins of app.1re lt
threshold le,,els for aicute and/1or chiro n ic ef feets bas~ed on thle a~ a lible dam are
presented. These descriptions are Intended to convey a wense of' the degree of to\i;ciy
of the pol i a nt in the ab'e nce of a cr iterio n reconinme ndat'ion.").

Shell (luestioris wkhy the .\rmv did niot ci insidcr the State surfoice %%atcr standaird
for AlLIrin (.0)03 L.,')pri :;td i'.:t) tho !he 'orado Water Qu;diitv Control .At:
all a poi~e ut al AR AR. Se i d e.I~S3{t )hriatrcrferred ito i,
"S iuth Platte ( r~an ics St andar.V" (1l)1 )

He-'os to A!e~ d ri Iet o t~in:

In 6i is apperidix. thle Ariny has only einte :.'w' i ARARS for Aldrinl.
Whether these potential A.R.\R, merit selec'ion :* ARAR.\R%lil 1)1 bfedeterined inl the
Context of Olie Feavsihililtý td 1  t mcmn A.,seNsment R epo irt fi ir the ( ff'-l'(ost
Operable Unit.

Wh2;!, the, Arrt,-- U rd saj S!',ll\ C.M\ ; -relatd eOWC477n! IN s plid in Ithe
Arýs response to S.41el I:, rcneral coi nrme r'.ts. rc.1"CssmNf7t, oif Olt lerit;: if thle ('C

inethodiloi-y is a nalional LPA issue: th~it mnust b-e resok ed by 11.A inl the first instanee*
If Il'\deemie to odflw thCAG uhdicvdurin,- th~e course of thf(f'-tlYt
RNI.\ RlPS. Such wli;e±Ios'~l h~e appihcd inl each pririt instanc to the
substances ide r~imed *r n

*heArt!- di.d imit cý i'-it! r !!-. So~n l':.2 I! Iranc i!rd, Ifo r Aid, in

ARAlZ, arnd the ru is uriialo ito dotcrmmiot frwiit p~recwwva,!% b~ r:iriiri

st:ýte'.%;d Wriiiii Lot d t~oa)~ ilr te strrihrdIsnt (t)ecr~ t' : 't
or .1rdi':Itcd on, the HzI'iif 'dh\ eh: or 1i1'! r!C'.n l\;er:un')



Corn me nts on (3) Avo\ ;wen QLPI an 4 \ren IN hd

Ant ARAR:

Shell dkiseree \Xith the Armly proposýal of arsenic concentrations in air of 2.5
'',ý, ear and less than 0.4 rv,- per )car ha~ed on 40 (TR Section 0,1.1 b2(h)( 1) and

40 (1 R § IIC~1. epcie\

Shel I i ý re ! t h thA.rmv prnyp'Nal of uncontrolled arsenic Ctflivionfs of 2.5
mg per car as an AMRR. Ile ýNa; a m F.niiion Standard for Inorganic Arsenio:
L ni\ioun\ from ( M a nn fac:ta ri I~a ns is neither app&Mabe nor releant and
aWppropriate. See 40 M R' I~ hi.h-IN tiA )i ) Shell di%;Irees \%ith the Army proposal of
0.4 rimt- per 'ýear ()t u ne itminle',' arsnic em somn- Nron new or modifed cAss melring
in rname a% an A R\R 1<. ecaae the Na; in al F ni'imviiin Standard for Imi ranini Arsenie
Lnih1"WIoN% toniul (l'v' Mliafmiearinne- l1larnts is neither applicable nor rele~ant and
appii priate heeau t;e cormnme rcial ar, en ic is not Licd in any remediaxion processes. See
41) ('Ij li i ho h ?). In aditimon to other ditficulties in tiinc such standairds as
APA l R , tle hi icret eal az cn em-orý f''nacti r is e\pre~sed as the amount of arsenic.
e\;-ressed in ý ram nn per kbihcrani (If ~a'wne.as determitted on a material balanc:e.

Piivl'HEt.41) G k4 it \ imkI'3 i x AR k R:

Shell a--ree' "I'll th'e .A~~propwsal Iof the MCI,] of 50) fg/l as an A.\'RA IZ.te
'Nat:inal Aoýeatielm Id Scen&es Ilrikine Wmenr (oninittee. NAS. and the Wo~rld I leaith
(W)riv:animn, \WIM W() h~e preqixird re ncdtoand iuer e.re~;ecti\c!y. for
Irinor::inle ciiitamwan~Lft inlLri.f2V ,iattr. upt.~ n tijoii lnf-carcinoigenic. no iihsermed
ad. cr'e eflctý, ieý els in hw~nat" \% I'hll 'erti for a miargin of saifety. Thei MCI, 1-
ha'odlt"Inpn die trown these t~mn/iIiiand uponm reasonable Ncienlii ziletikides
aIndl peecr revi -\kN () it hce st iii cs.

o Th~~'Pe State I I1nmar AM Oea~ ~~iad k Whe same as the SKI. and k~ Geherfre not
morIe -'trit%-ent than tho Federal -standard.

Shell ii 'Ae ilhi tho Arrm.N p!oq~m of 5) y/I: as :mn AR.R hav~d oil 40 (A R
~i2WQW)(a() hor thle 'eastmnls set forth a1hie,

* ~Shell \ka~re ith ihe A,\rnn. proposa of 22 "v/1 as anl ARAR. *Ile aquatio: lit~e
, ac ;ihl.hed at 1 A . Roo, 70t)'2' i meoro,,! cnidlanee. and doeis noit ccinstitntc an

S;.L.; th,.aree 0%h pro~posed AR \R,, for thl exwreaon \tated ioeradn

i~~~iirI :'ih !h A



Response to Shell Comment (in (3) Arsenic :ind (4) Arsenic trioxide:

In this appendix. the Army has only designate d pot:Žntial ARARs for Arsenic and
4Arsenic trioxide. Whether these potential AR.ARs nier*t selection as ARARs %kill he

determined in the context of the Feasibility StUdV/rEndangerrnent Assessment Report for
the OtT-ost Operable Unit

The Armv has desilenated the NESI I.P's standard for arsenic as a potential
ARAR for Arsenic and Arsenic triox~dc hecause it warrants consideration as a possih!e

4 ~guideline for use in controlling Arsenic enmhsitons dur-ing [he Course of renteuiation.
Whether this standard has any practical application in the context, of the Cleanup Will he
determined in the Feasibility td; nnern Assessment for the Off-Post RI
Operable Unit.

* The designation of 50 ug,/l (44) C.F.R. § 2(4.94(a)(2)) as a potential ARAR for a
('IR( TA cciiLeanu is warranted because such a criterion is not inconsistent withi
(1 R( LA. the N( P and FI' 1 eu idance that Is not inconsi.,tent \kith CER('IA and the
NCT.

4 ~~As discu!ssed above. Shell's concern~s \%ith ('AG met iloologv do no(t properl\
arise in this contex~t.

The balance of Slicil's comment conicerns t he areas of its ae-reiiement with the
Army's initial determination and thuas requi res no further discuwsion in thii conte\t.

4 (* ~~e~LL)mmynts on -incue

Porvvsii %i. G(tRot \mt% I K% R ~ It\:

Shcl %Jisa,-rees with (thc Army proiposal of the MCI. of 5 wtjgA as an .. RAR. The
4 hen/-ec. MCI!. is based oin ('A6 mel ho d t!c v and is therefore unaccepvabe for the

reasons outlined abovwe in the gcneral culmininns.

Shell disat~rees % ithi the Armyv propoc sal (if the AWI )C of 0.it w-,/ ;I, asn ARATZ.
The aqualt"e life ; alue puN hlted II 45 Fed. [%e,- 7932> is merely uidnc.and does riot
coflsfltw1e :in \1WQ(' Furthlermrel~r. this uildance Is bamed Liptit (AC;G tiidlti~

4 and there Cfc re u naCCeplahlc fo r the reasons outhlined ahm~e in the (1 eneral Commens

ltO 1 ) St R1 v v~ Wk IIR Al?

shelIl iaes %ki~ll thw V1..r.;rijca of 5,o :las an AlZ.\R. TFhe \u'e
* .ii'( vali ne uiN heol at 45 FCle 1Ret*. 7'3his merely '.idnc.and dc ~s tncot const;1111e

;I;-,a!ut);cni? Waiter Ouaility (ri-,ericon.
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Re,;1onse to Shelf Comments on Pen7CnC:

J. In this appendix, the Army has only designated potential ARARs for Benzene.
Whlether these potential ARARs merit slcinasARARs will be determined in the
contex~t of the Feasibility Studv/Endan-,ertient Asslessment Report for the Off-Post
Operable Unit.

While the Army understands Shell' CAG-related concerns, as explained in the
* Army's response to Shell's general comments, reassessment of the merits (if the GAGP

meth~odology is a national EPTA issue that must he resolved by EPA in the first instance.
If EPA determines to modify the CAG methodolo,_zv durini- th course of the Off-Post
RNIA RI/ TS, such modification(s) will be applied in each relevant instance to the
substances identified herein.

* 7. Shell Comments on Cadmnium:

P~~ROI) GROL\DWMAF AR AR:

Shell ai_,rces with the Army proposal of 10 Aig/l as an ARAR for the reasons
* outlined in the arsenic comment.

*rhe State I lunian I Icalth standard is the same as and is based on the MCL.. and
is therefore not an NRAR

Shell di~sacrees w ith the Army propos;al of 50 gie/l as an ARAR based] upon
40) C. FR. 2o4.94( a)( 2) for the reason,, stated above in the discussion of RCIZA permit
conditions.

H ) WI 'Ii i I %k i. NV%. It K ARA R:

* ~Shell tentatively accepts the Army proposal of the AWVOC (Aquatic L.ife)
standard ( ma~x: e (1.05* [In hardness) J -3.713) as a potential AR\R. Shell q.ueC;tioi5 why
the Army did not consider the State ,u rface wxater standard for cadmjlu m (0.001 gig/l) as
a p uc utia I A RAR. See d Rcuwsi n of Ambhient WVater Quality Criteria..

For reasons stated above in the discussion of RCRA~ permit conditions. Shell
4 dpka-rees %Aith 4(0 (TR § 20-4.94 (a)(2).

B~:~J'Ž•to Y-ell U(Cir'TU' fl t, on (aidrmn m:

In this appenidix, the Army ha,, only deskinated potential ..\RAR,ý f~r CaLViitIni.
* Whecther thc-e p tentla A RAI, wescri t selecti n ;as \R;\Ri will he detern17ined III the

cm ite.\t Cft the Feaýi hi II!tY St ud% Ili.n~ m n sc~mn for the ( ff- Po_,t O pcral.hle

nit.4



Shell's first, second and fourth comments concern its tentative agreement with the
Army's initial determination for Cadmium and thus requires no further discussion in this
context.

The Armv's designation of 50 pg/l (40 C.F.R. § 264.94(a)(2)) as a potential
ARAR for a CERCL\ cleanup is warranted because such a criterion is not inconsistent
with CERCLA, the NCP and EPA guidance that is not inconsistent with CERCLA and
the NCP.

The Army did not consider the State surface water standard for Cadmium to be a
potential ARAR because the Army is unable to determine from presently available
information whether the State standard was properly promulgated or could effectively
result in the statewide prohibition of land disposal (where the standard is not of general
applicability or adopted on the basis of hydrologic, geologic or other relevant
conside rations).

12. Shell Comments on Carbon Tetrachloride:

PRoPsO:D GROtNDWT:R ARAR:

Shell disagrees with the Army proposal of the MCL of 5 ,g/I as an ARAR. The
carbon tetrachloride MCL is based on CAG methodology and is therefore unacceptable
for the reasons set forth above.

Shell also di.Navrees with the use of the A\VQC of 4 ag/I as an ARAR for carbon
tetrachloride, because this value is ba.,cd on CAG methodolo,,v, and is theretore
unacceptable for the reasons set forth abhoe.

PRooPO:SD S( RF•c• WnA:R ARAR:

Shell disagrees with the Army proposal of the NICL of 5 ug/l as an ARAR. The
carbon tetrachloride MCL is based on CAG methodolohvy, and is therefore unacceptable
for the reasons set forth above;

Shell disagrees with the Army proposal of 32,200 ,g/l as an ARAR. The aquatic
life ý:.'ue puhlished at ý5 Fed. Reg. 79327 is merely guidance, and does not constitute
an ambient Water Quality Criterion.

Rcspnmnte to She!! ('ommen!, on_ Car~h' _Tel!rachhnride:

In this appendix, the Army has only designated potential ARAil.s for Carbon
Tetrachhorlde. Whether these potential ..\ R;.Rs merit selection as ARARs will be
determined in the context of the Fea:,,i,•It, Studyi Tnd.ingerment .A\ssessment Report for
the Off-Post Operable L'nit.

II-5)



3I While the Army understands Shell's CAG-related concerns, as explained in the
Army's response to Shell's general comments, reassessment of the merits of the CAG
methodolohv is a national EPA issue that must be resolved by EPA in the first instance.
If EPA determines to modify the CAG methodology.v during the course of the Off-Post
RMA RI/FS, such modification(s) will be applied in each pertinent instance to the
substances identified herein.

14. Shell Comments on Chlorinated phenol:

PROPOSE:D SL'RFACF, WATER ARAR:

Shell disagrees with the Army proposal of 500.000 pg/I as an ARAR. The
aquatic life value published at 45 Fed. Regt. 79329 is merely guidance. and does not
constitute an ambient Water Quality Criterion.

Response to Shell Conments on Ch!orinated phenol:

In this appendix. the Army has only designated potential ARARs for Chlorinated
phenol. Whether the e potential ARARs merit selection as ARARs will be determined
in the context of the Feasibility Stud v/Fndangerment Assessment Report for the .ff-
Post Operable Unit.

The use of AWVOC as potential t,,:, is warranted because such a criterion is
not inconsistent with CI-RCL.\, the NCP and E-PA guidance not inconsistent with
CERCLA and the NCP.

15. Shell Comments nn Chlrrohen~ene:

Pi~osiovn GRoI -,,owr:•R AIRA..R:

The value cited by the Army is incorrect. The human health AWVOC for
chlorobenzene, as reported at 45 F-ed. Reg. 79327-28. is 488 gg/I. This value has been
derived from non-referenced sources for the protection of human health. The
references do not advke the reader on the t,,xicological endpoints considered or the
assumptions incorporated in performing the calculations for values protective of human
health. Furthermore, the standard attempts to protect hiota in surface water, which may
not he appropriate for groundwater. We therefore disagree with the proposed AR..\R of
448 pgI.

I'¶*sH Si ivwir.: WV ,IR ARAR:

Shell disagrees with the -\rmy prop i,al nf 250 pag/I as an UZAR,. I-he aquatic
life value poubIished at 45 Fed. Rcg. 70237 is mcrehv guidance. and does not constitute
an aunhient Water Quality ('riterion.
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I Response to Shell Comments on Chlorobenzene:

In this appendix, the Army has only designated potential ARARs for
Chlorobenzene. Whether these potential ARARs merit selection as ARARs will be
determined in the context of the Feasibility Study/Endangerment Assessment Report for
the Off-Post Operable Unit.

The human health AWQC for groundwater (488 gg/1l) was correct and thus no
I change was necessary to this appendix.

The use of the AWQC as potential ARARs is warranted because such a criterion
is not inconsistent with CERCLA, the NCP and EPA guidance not inconsistent with
CERCLA and the NCP.

4 16. Shell Comments on Chloroform:

PROPOSED GROUNDWATER ARAR:

Shell tentatively accepts the MCL of 100 "g/l as the proposed MCL. The NICL
4 is based upon the median range of chloroform concentrations in U.S. drinking water

pursuant to an EPA study.

Shell disagrees with the Army proposal of 1.9 Ag/l (10•) as an ARAR. The
aquatic life value published at 45 Fed. Reg. 79330 is merely guidance, and does not
constitute an AWQC. Furthermore, the AWOC is based on the underlying assumption
that there is no threshold level and is premised on CAG methodology.

Re,;pon~e to Shell Comments on Chloroform:

In this appendix, the Army has only designated potential AR,-\Rs for Chloroform.
4 Whether these potential ARARs merit selection as ARARs will be determined in the

context of the Feasibility Study/Endangerment Assessment Report for the Off-Post
Operable Unit.

Shell's initial comment concerns its tentative agreement with the Army's initial
4 determination for Chloroform and thus requires no further discussion in this context.

Shell%, second comment concerns the appropriateness of the A\VQC aquatic life
value as a potential ARAR. Ue of such guidance as a potential ARAR is not
inconsistent with CERCL,\, the NCP and EPA.\ guidance not inconsistent with CERCL-\
and :ie NCP.

As discussed above, Shell's concerns with CAG methodology do not properly
arise in this context.

17. p-Ch!orophcnvl methyl ýulfide
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118. p-ChloropheM methyl sulfone

19. p-Chlorophenvl methyl sulfoXide

PROPOSED SURFACE WVATER ARAR:

Shell tentatively accepts the Army proposal of the AWQC standard of 4,380 ng/l
as potential ARAR for these three compounds.

Response to Shell Comments on p-Chlorophenyl methyl sulfide, p-Chlorophenvl sulfone
and p-Chlorophenvl methyl sulfoxide:

In this appendix, the Army has only designated potential ARARs for
4I p-Chlorophenyl methyl sulfide, p-Chlorophenyl sulfone and p-Chlorophenyl methyl

sulfoxide. Whether these potential ARARs merit selection as ARARs will be
determined in the context of the Feasibility Study/Endangerment Assessment Report for
the Off-Post Operable Unit.

Shell's comment concerning its tentative acceptance of the Army's initial
determination for these three compounds requires no further discussion in this context.

20. Shell Comments on Chrom-ium:

PROPOSED GROUNDWATER ARAR:

Shell agrees with the Army proposal of the MCL of 50 ,ig/l as an ARAR for the
reasons outlined in the arsenic comment. The State Human Health standard is the
same as and is based on the MCL, and is therefore not an ARAR.

* Shell disagrees with the Army propo.sal of 50 pg/I as an ARAR based upon 40
CFR § 264.94(a)(2) for the reasons set forth above for the reasons stated in the
discussion of RCRA permit conditions.

PROPOSED SURFACE NVA•ER ARA.R:

* Shell tentatively accepts the Army proposal of the AWOC (Aquatic Life)
standard as a potential ARAR. Shell questions why the Army did not consider the State
sLirface water standards for Cr 1ll (50 Aig/I) and Cr VI (25 A/gl) as potential ARARs.
See discussion of Ambient Water Oualitv Criteria.

Shell disagrees with the Army proposal 50 w-,/1 as an ARAR based upon 40 CFR
§ 294.94(a)(2) for the reasons set forth above for the reasons stated in the discussion of
RCRA permit condition.
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I
Response to Shell Comments on Chromium:

In this appendix, the Army has only designated potential ARARs for Chromium.
i Whether these potential ARARs merit selection as ARARs will be determined in the

context of the Feasibility Study/Endangerment Assessment Report for the Off-Post
Operable Unit.

Shell's comments concern it agreement with and tentative acceptance of the
Army's initial determination for Chromium and thus requires no further discussion in
this context.

The Army did not consider the State surface water standard for Chromium III to
be a potential ARAR because it is not more stringent than the designated potential
Federal ARARs and because the Army is unable to determine from presently available

* information whether the standard was properly promulgated or could effectively result in
the statewide prohibition of land disposal (where the standard is not of general
applicability or adopted on the basis of hydrologic, geologic or other relevant
considerations). The State surface water standard for Chromium VI was not determined
to be a potential ARAR because the Army is unable to determine from presently
"available information whether the standard was properly promulgated or could
effectively result in the statewide prohibition of land disposal (where the standard is not
of general applicability or adopted on the basis of hydrologic, geologic or other relevant
considerations).

The designation of 50 4,g/l (40 C.F.R. § 264.94(a)(2)) as a potential ARAR for a
* CERCLA cleanup is not inconsistent with CERCLA, the NCP and EPA guidance that is

not inconsistent with CERCL\ and the NCP.

21. Shell Comr-.mer.s on Chromium Ill:

* PROPOSED G ROU'Nm, nw:r, ARAR:

Shell disacrees with the Army proposal of the AWoC of 0.170 g./1 as an ARAR
based upon the AWQC. The aquatic life value published at 45 Fed. Reg. 79331 is
merely guidance and does not constitute an AWOC.

*I PROPOSED SUR-ACF W'.TE.R ARAR:

Shell does agree with the Armys proposed ARARIs for surtace water.

Response to Shell Comments on Chromium Ill:

In this appendix, the Armv has onlv designated potential ARARs for
Chromium Ill. Whether these potential ARARs merit selection as AlARs will be
determined in the context of the Feasibility Study/Endan-erment Assessment Report for
the Off-Post Operable Unit.
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Shell's initial comment concerns the zppropriateness of the AWOC aquatic life
value as a potential ARAR for Chromium 11. Use of such guidance is warranted
because such a criterion is not inconsistent with CERCLA, the NCP and EPA guidance
not inconsistent with CERCLA and the NCP.

Shell's second comment concerns its agreement with the Army's proposed
ARARs for surface water and thus requires no further discussion in this context.

22. Shell Comments on Chromium VI:

PROPOSED GROUNDWATER ARAR:

Shell disagrees with the Army proposal of the AWQC of 50 ug/l as an ARAR for
the reasons set forth above. Shell does agree with the MCL as a groundwater
ARAR/surface groundwater ARAR: Shell also agrees with the Army's proposed
ARARs for surface water for chromium VI for the reasons set forth above. See
discussion of AWVOC.

Resjpose to Shell Comments on Chromium VI:

In this appendix, the Army has only designated potential ARARs for
Cx;omium VI. 'Whether these potential ARAR.s merit selection as ARARs will be
dctermined in the context of the Feasibility Study/Endangerment Assessment Report for
the Off-Post Operable Unit.

Shell's initial comment expresses disagreement with the appropriateness of the
AWQC aquatic life value as a potential ARAR for Chromium VI. Use of such
guidance to designate a potential ARAR is warranted because such a criterion is not
inconsistent with CERCLA, the NCP and EPA guidance not inconsistent with CERCLA
and the NCP.

The remainder of Shell's comments concern its agreement with the Army's other
designated potential ARARs and thus requires no further discussion in this context.

She!l Comments on (23) Copper and (24) Copper Sulfate

PROOsrED St RF.AC: N%'%rf:R A RAR:

Shell disagrees with the Army proposal of I ppm for potable water for residues of
copper based upon 21 CFR § 103.90 for the reasons set forth above. See discussion of
TPFA.
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PROPOSED GROUtNDW•-:1TR ARAR:

Shell agrees with the Army in not selecting the State Water Quality Standards for
Secondary Drinking Water (1 mg/I) and Agricultural (.2 mg/I) uses as potential ARARs.

The secondary drinking water standard is premised on the AWQC for human health
(I mrg/I) which is based upon organoleptic data. Organoleptic concerns do not relate to
protection of public health and environment and the agricultural value is not based on
human health concerns.

PROPOSED SURFAC: WAT11R ARAR:

Shell tentatively agrees with the Army proposal of the AWVOC (Aquatic Life)
standard as a potential ARAR. Shell questions why the Army did not consider the State
surface water standard for Copper (25 gg/I) as a potential ARAR. See discussion of
Ambient Water Quality Criteria.

Resnonse to Shell Comments on (23) Copper and (2-.) Copper sulfate:

In this appendix, the Army has only designated potential ARARs for Copper and
Copper sulfate. Whether these potential ARARs merit selection as ARARs will be
determined in the context of the Feasibility' Study/Endangerment Assessment Report for
the Off-Post Operable Unit.

The Armv's use of the stand2,u .(. r residues of Copper (21 C.F.R. § 193.90) as a
potential ARAR is warranted beck-t,- such a criterion is not inconsistent with CERCLA.
the NCP and EPA guidance not inconsistent with CERCLA and the NCP. Whether
such standard has any practical utility in this context will be determined in the
Feasibility Study/Endangerment Assessment Report for the Off-Post Operable Unit.

The balance of Shell's comments concern its agzreement and tentative agreement
with the Army's init:al determination for Copper and Copper sulfate and thus requires
no further discussion in this context.

The State surface water standard for Copper was not determined to be a
potential ARAR because it is not more stringent than the designated potential Federal
ARARs and because the Army is unable to determine rrom presently, available
information whether the standard was properly promulgated or could effectively result in
the statewide prohibition of land disposal (vhere the standard is not of ,eneral
applicability or adopted on the basis of hydrologic, geologic or other relevant
considerations).
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3 25. Shell Comments on DDE:

PROPOSI:D GRO•NDWATER ARAR:

Shell disagrees that the AWOC of 0.001 .g/l should be selected as an ARAR
based on 40 CFR 120.101(a)(3) for the reasons set forth above in the discussion of
AWQC.

PROrSE-:D SURFACE -V.AT-ER ARAR:

Shell disagrees with the Army proposal of 1,050 ug/I as an ARAR. The aquatic
life value published at 45 Fed. Reg. 79331 is merely guidance, and does not constitute
an ambient water quality criterion. Shell questions why the Army did not consider the
State surface water standard for DDE (.001 pg,/I) as a potential ARAR. See South
Platte Organics Standards.

Response to Shell Comments on DDE:

In this appendix, the Army has only designated potential ARARs for DDE.
Whether these potential ARARs merit selection as ARARs will be determined in the
context of the Feasibility Study/Endangerment Assessment Report for the Off-Post
Operable Unit.

Shell's comments concern its disagreement with the use of AWQC for DDE as
potential ARARs. Such use is warranted because these criteria are not inconsistent with
CERCL.A, the NCP and EPA guidance that is not inconsistent with CERCLA and the
NCP.

The Army did not consider the South Platte Organics Standard for DDE to be a
potential ARAIR because the State standard is not more stringent than the designated
potential Federal ARARs and because the Army is unable to determine from presently
available information whether the standard was properly promulgated or could
effectively result in the statewide prohibition of land disposal (where the standard is not
of general applicability or adopted on the basis of hydrologic, geologic or other relevant
considerations).

26. Shell Comments on DDT:

PROPOSED (;ROt'NDWN.T.:R ARAR:

For the reasons set forth above, Shell disagtrees that the AWOC of 0.0024 gg/l
should be selected as an ARAR based on 40 CFR § 129.101(a)(3).
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t, PROPOSED SURFACE WAT:R ARAR:

Shell tentatively accepts the Army proposal of the A\VQC (Aquatic Life)
standard (24 hr: 0.0010 gg/l and 1.1 ug/l at any one time) as a potential ,\RAR.

Response to Shell Comments on DDT:

In this appendix, the Army has only designated potential ARARs for DDT.
Whether these potential ARARs merit selection as ARARs will he determined in the
context of the Feasibility Study/Endangerment Assessment Report for the Off-Post
Operable Unit.

While Shell disagrees with the ui'e of A\VQC for DDT as a potential ARAR.
such use is warranted because such criteria are not inconsistent with CERCLA, the NCP
or EPA guidance that is not inconsistent with CERCLA and the NCP.

Shell's comment expressing its tentative acceptance of the Army's initial

determination with respect to surface water requires no further discussion in this context.

27. Shell Comments on 1.2-Dihromo-3-chloropropane:

Bio-r ARAR:

Shell disagrees with the use standards for food products under the Food and
Drug Administration regulations because the standards are neither applicable nor
relevant and appropriate to the remediation of RMA.

Response to Shell Comments on 1,2-Dibromo-3-chlh-rnpropane:

The use of FDA standards as an aid to determining cleanup levels is warranted
because such limitations are not inconsistent with CERCLA, the NCP and EPA
guidance not inconsistent with CERCLA and the NCP. Whether such standards have
any practical utility in this context will be determined in the Feasibility
Study/Endangerment Assessment Report for the Off-Post Operable Unit.

2S. Shell Comments on p-Dichlorob-nhcnge:

PROI•SFD) (;ROUNDWATER ARAR:

Shell disacrees with the use of MCLGs as the basis of potential AR,,ARs for the
reasons set forth above.

Shell disarees with the Army proposal of 400 Mg/l as an ARAR. The AWVOC is
not auJtStCd for cosu mpt on (oi drinKing water oniV, but includes consumption of
aqu'atic organisms as well.
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SPRoN)s: SURFACE WATER ARAR:

Shell disagrees with the use of MCLGs as the basis of potential ARARs for tie
reasons set forth above.

Shell disagrees with the Army proposal 763 gg/l as an %\RAR. The Aquatic life
value published at 45 Fed. Reg. 79332 is merely guidance, and does not constitute an
AWOC.

Response to Shell Comments on p-Dichlorohen7ene:

In this appendix, the Army has only designated potential ARARs for p-
Dichlorobenzene. Whether these potential ARARs merit selection as ARARs will be
determined in the context of the Feasibility Study/Endangerment Assessment Report for
the Off-Post Operable Unit.

The use of MCLGs or AWVOC as notential ARARs is warranted because such
criteria are not inconsistent with CERCL-\. the NCP and EPA guidance not inconsistent
with CERCLA and the NCP.

1S. Shell Comments on 1,2-Dichloroethane:

PROIOSED (;ROUNDWATER ARAR:

Shell disagrees with the Army proposal of the MCL of 5 4ig/l as an ARAR. This
NICL is driven by CAG methodoloTv, and therefore, for the reasons set forth above, 's
unacceptable to Shell.

Pizo•st:j) .st'Ri-.%cE w.rER ARAR:

Shell rejects the Army proposal of 0.5 pg/l based on 40 CFR 141.61(a) for the
reasons set forth above.

Response to Shell Comments on 1,2-Dich!ornethane:

In this appendix, the Army has only designated potential ARARs for 1,2-
Dichloroethane. Whether these potential ARARs merit selection as ARARs vill be
determined ir: :he context of the FeasihilitV Study/Endangerment Assessment Report.

While the Army understands Shell's CAG-related concerns, as explained in the
Armv's response to Shell's general comments, reassessment of the merits of the CAG
methodoltev is a national EPA issue that must be resolved by EPA in the first instance.
If EPA determines to modify the CAG methodoloL'v during the course of the Off-Post
,,A\ RIi-S. such modit icatiorns) wii ne appiUed in eacih pertinent instance to the

subh,tances identified herein.
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•, .31. Shell C(mlmenIs on 1,1-t)ichh•roethvlene:

Shell disagrees with the Army proposa! of the MCL of 7 •ug!l as an ARAi•,. li'is
MCL is driven hv CAG methodohzv and is therefore, for the reas.ns set forlh abjure.
unacceptable to Shctl. Shell di•;•grecs •ith the u.•e o( ,,altes ba.•ed on M('I..Gs and
AWQC as potential AIL.\R.s.

Pkolo,•:n '4t •vw•: V,'•r• R ARAR:

Shell di.',a'.zrce• with the Army pro!•.,al of ll.ti00 ug/I as an ,-\I•,AR. "lqle aqu:'t•c
life value puhlihcd at 45 Fed. Re,.:'. 7')332 i.,, mzrcly guidance, and (lo,:s n•t ctmtit•,,tc
an ,.\\vO(L Shell di,,w_'recs with the u.,,e of ',;,.lue.,, based on M('I.G.• as pmentiad ,,urfi:¢c
'.•.ater At,...\I.,.', l•r tile rca•,•ms .,,ct t'•rlh ah•.c.

Rc•29r3-e m S!,,c!I C•m•,m,.'.','., ,•n lj-l')icM,,roc•b•[.qy..•:

In this appt'!dix, Ihe .,\rmv has only dc,,i•nated p•tential ARAI,•,, fi•r 1.1-
l)ichh)r•ethv!ene. \Vhcthcr thc•e p•len•ial ..\R.\I,•,, mere ,,e!ec•i•m a• AR,-\Ir,•, •iI bc
dctcr;'fined in tl',c c•m;cxt of the t:cztsibilitv Sttdyil!nd;m,..'crment .k,,,,e,.,,mc'•t l,,t?•, " "
the ()ff-Po•t ()perabl¢ (;nit.

While the Arm', undcr•,t:mds Shcll',• (?.-\(;-rclalcd c•mccrn'•, as cxpk:incd in the
,.\rr'v,',• rcspom, e t,) Si•ell',. ,:,-ncrztl ¢()rrll'tleiltr,. rca,,•,c,,,,mcvt of the merits of thd (?,-\(}
rnctt'()d()h)•y i,, a nat•()nal t{l'..k i.,,sue that mz,,t be rc•,()l',ed by. til),.k m the first in,,t,.','e.
If El'.\ dcrermir'c'• t•) rn•,.]if'• the ('.\(; meth•)doIo,_'y during Ihc c•),lr,,e •)f the ()ll-I',•,t
R.MA t•I.iI.S. •uch m•dific•t:•m(•,) •ill bc applied in cadl pertinent in,,m;'cc to the
• ,uh.,rzxr ¢•" id,:zl:ilicd hcrei',...

l'bc '.:..,: •; ,t,, .\\\,.()(- . ..... :. •;•,, • .
S.... •tl ...... ,,: .... x':•!,,:¢ :l', :l p.•t;.'ntl;,l .\R \R •,, ,•;:rr;ir:ted

l•cc;:'•,c •tjc!• ;• criterion i,, n•,; inom,,itcnt v, lth C[iRtL..\, the N('P and II',.\ g,•tdtI',cc
m)! ir'.omi,,tcnt v. tth ('t!R('I..\ ztr•tl tht." NC'P.

%2 %!'c!l (',mr,'cry, ,,r; 1,2.1•:¢•, •mwrhv!o,';,"

t;;•*n Z•!t.' XI([.. %hell 'I:"::!'rC"" •.l•i' the .\rr;'.\ pm:'.•-,;d ,,I Ill,.' .\\\()(' ,•i •L.• ,:'. I i,.;,.'d

•.,.t, g•,l •', If\It thi•, \:|i:.;',2 i', !•:.i•,Ct[ L:l''•r• (',\(i

r]lt.'t!Z,)•j,)l(,..y, ,Irlt] t[:¢ •.;t[tlt' t',. t•','rch•rc ttr::tet_'•:ptzthh.r fir t!le rc:l,,,v:,, ,,ct fi•rth ,•l,•vc.
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PROMoSED St RYCV:W41 ARAR:

Foir the reasons stated above in the discussion of AWVOC'. Shell disasrees %oith the
oArmy' proposal of 7 pg/I based on 52 Fed. Reg. 25716 ( 1987) as a potentiall ARAR.

For the reasorns stated above in the discussion of CAG. Shell also disag,-rees Nkith
thie Army propo(sal as 17 rng/ I and 0.13 1g/ at (t 10) risk- level as potential. ARAR's.

Shell dk~aý-rees with the Army pflpo,ýal of 11,600 gg/1 as an ARAR. T7he a(muatic
hife Value puNished at 45 Fed. Re,,,. 7~32is mecrely guidance. and does not Constitute
an AWVOC.

ReNOn~e u) Shell Corniwent,ý onj fIclm k :

In this appendix~. the Army has only deslunated potentlial :\RAR's for 1.2-
DichI')roeth\ lene. Whether these potential ARAR-s merit selection as ARAR's \%ill lie
determined In the context of the 1:Csb udNS~kv/In7~ retAss~in eo o
t!he Off- Post Operable Unit.

As diSCIINAed above. Shell's Concern-, %it h the ('..G methodology do not properly
arise in this coritc~i.

Thle u~e 4f .\VQC as, potential .\R. \ i% ak~rramted because such criIeria are
not infConl\iSlt cuA~it h CI: RCIA. the NC*P and FRIA L'uidance not inconsistent \k it
(ITAT('A and the MT'.

Shell d&'aL.rce-. %%ith th-e Army roo'a of 0. 12 hx' asef onI 4(W (FR q
129. 100(ita )( 3) as an A RR for reasons set fcort h abc%1 P1 i the commenerts on aldrin. Yiel
also disavrev,\% ith the A*rmy propo~al of the A\VQC of ). 17 w,',,l at (IW)) risk lce el js aI

p4)~ tA /\R. R f* or reas~ons set 6 or;h abo oe in the ti~ou, cor of (Ai

IwP41\I pi 1 So RI, m ý]W\I A RA 1?:

* ~~~Shelltua~~l acce:'.11 the Arniv tio'os! f 0.0011f) w-,1 foor a 24-hour ;:I\era

;I 2. i"~,l It .or'A Icn tI III.e f ).N,:d ()n Q(\ Y (\Lkjt II I,:!(:) s;w.to iro I, a~ a ý( ;.
.\RA\R.

S h,, l ! Ndi t, ý-cN .e x~ti t h t!k \r mi pro yi t~o )fI) I ~n at If'risk le\ l bae on
AW\Q(' 1*or thc cw,,'on'.;'toon of jr-:ko'' F'a' oo o:.:clfe for 0toe Ne~o et :
h(40e See 4)1isoouo IT l'\(A(iOtoi'



Response to Shell Comments on Dieidrin:

In this appendix, the Army has only designated potential ARARs for Dieldrin.
Whether these potential ARARs merit selection as ARARs will he determined in the
context of the Feasibility Studv/Endangerment Assessment Report for the Off-Post
Operable Unit.

The Army disagrees with Shell's comments on the use of 40 C.F.R.
L g. l)(a)(3) as a potential ARAR for the same reasons set forth above in the

response to Shells', comments on aidrin.

As di•scus•¢d above, Sheil's concerns about the CAG riethodology do not properly
arise in this context.

i Shell's comment exprcssing its tentative acceptance of the Army's initial

determination %%ith rc,,pcct to surface water requires no tifurther discussion in this context.

37. Shell C'h-........ Ene

IPROltOI) GRoUl,"N M ARAR:

Shell agres with the Army proposal of 0.2 wg1l as an ARAR based on 40 CUR

Shell iareswith th-e Armyv propo,:il of 0.2 s/Ias an ARAR based on 40
* CFR § 204.94((a)(2) for the reasons set forth in the discussion of RCRA permit
conditions.

Shell di,'a2r.cHs % ith the Army proposal of I ug,/l based ioin A\OQC for reasons set
forth above fo r the reas( m.,, set f )rtli in the dicusion of AWQC.

P '9)1-0 I) Si R[W1 Wi 1, ARAR:

Sh1.-l tenitl,.iv_ accepts the ,rni, propo-,al oif the AWOC (A..qua;tiC Life)
standalrd (2•4 hr: .)i)23 *,11I max: .37 ;, 1,l) a,, a p(,tential ARA.R. Shell agrees with the
Armyv In, no, I;cific iLn: h:e State utirfice ',a~cr utmdard!, for cndrin (00).4 uI) :as a
* pi t:Ail ,R.\IR bccu,,e it is not mowre strinwp'nt than the .\WoC. See discu ofsion if

Am i;t V.crt) Cliv(ri-eria.

,i% AR \R:

Shell rcieci; tie Arny pr()psal of zero tolerance fOr reidacs (if erdrin in
;ttr~caar:ai r ,:c:' for the rc:tv ,,, ,ct forth in the di,.u,,in fll',\ 1 nd D1A actionrl

t,~~ ~ ~ c t- I.;It



4 Respýonse to Shell Comments on Endrin:

In this appendix. the Army has only designate oeta R~ o nrn
4 Whether these potential ARARs merit selection as ARARs will he determined in the

context of the Feasýibility Study/Endangerment Assessment Report for the Off-Post
Operahle Unit.

While the ArMs' Understands Shell's CAG--related concerns, as explained in the
Arrniv\ response to Shell's icencral commients, reassessment of the merits of the CAG
methodoloov is a national EPA issue that must be resolved by EPA in the first instance.
If EPA determines to modify the CAGY methodology during thle course of the OtT-Post
RNMA RI/UFS, such modification(s) wIll he applied in each pertinent instance to the
substances identified herein.

* Shell's disatcreemen.ts with the use of RCRA reculations and :\WQC as5 potential
ARARs are addressed respcclvely in the responses to Shell' gener~ll comments onl
RCR.\ permit conditions and AWOC.

Shell' comments expressing ltr, tentative acceptance of the Armly's initial
de term inatiuon of C'. .R. § 141. 12 and the aquatic life standard as poenrtial '\RAIZS
reqa ire no( further discus~it n in this" con text.

I8 Q h )tn omen ts ()n Fthfi P Ie n.'r

Shell da rex ih thhe A\rmy propw al ()f 1,40)0 9tg/1 as anIl ARA R. This va1lue
hzi, b~een derived fro nm inor-ireerenrced source-, for the protection Of human,;11 heal 1h. The
re:7Cr Cuc do) 110it avethe rea1der on the t xicolooical endpoints considered or the

~ba-zwpt i( ns i ncoirporated in pe rformininr the calculations for va lues protective of hunmanl
* heah h. Furthermore, conside:rations \% hich are protective of biota In SUrfaNce.

P`Rmn4sý:i) So Rr'ir W~i~i. ARXR:

Shell dk kee ith -the Army proposals of 1.400 tqll 32.1000 tq/l based on
AWOC as ain AI AR for rea~sons set !torih alno)e.

Re'~eton Y%'&l oreu~ l*,on )ý,%!

In this, appendix. the Army has oriky dcesiý_nat ed potential AU :\ Us for
Fi h,:nhea tie. Whcthecr rceoenwcnal; ARAR. merit selectlon a.s ARAR's will fie

* (le tem t nedin the cmic n ex of the Fctsi hilitv S11rrdv/ I *lirdanerinnt AesmntRepon rt fo
0the ( )ff*Pot () )perahle U nit.

While the Arnyivrtes~nd S~ilmll\ C('A-related coniccri:ý. as expfaiicd in the
Crm ,\r'puw~e io Shei cncural conininlnt\, resksnintu the nirt~of "he ('AG



methodology is a national EPA issue that must be resolved by EPA in the first instance.
If E..A determines to modifv the CAG methodolohg during the course of the Off-Post
RMA RI/FS, such modification(s) will be applied in each pertinent instance to the
substances identified herein.

39. Shell Comments on Fluoride:

PROPOSED G ROUNIDWATER ARAR:

Shell tentatively agrees with the Army proposal of the MCL of 4,000 Ug/l as an
ARAR.

Shell rejects the Army proposal of 4.000 4g/l based on 40 CFR 141.50(b) as a
potential ARAR for the reasons set forth above in the discussion of MCLGS.

PRo•PsO:D SURFACE 'WATER ARAR:

Shell rejects the Army proposal of 4.,000 ug/l based on 40 CFR § 141.50(b) as a

potential ARAR for the reasons set forth above in the discussion of AWQC.

Response to She!l Comments on Fluoride:

In this appendix. the Army has only designated potential ARARs for Fluoride.
Whether these potential ARARs merit selection as ARARs will be determined in the
context of the Feasibility Studv/Endangerment Assessment Report for the Off-Post
Operable Unit.

Shell's comments expre,,sing its tentative agreement with the Armv's initial
determination for Fluoride requires no further discussion in this context.

41. Shell .Comr-nt:s on ILe:nd:

AIR ARAR:

Shell questions %%hy the Army did not consider the State regulations for the
control of Ilazardous Air Pollutants regarding lead as a potential AR..\R. See 5 Colo.
Code Reg. 1001-10 p. 52.

PRoI'SE:D (;GRo I)M %•v R ARAR:
Shell tentati,,k supports the MCL of 50 g/l

Shell~_/ tettieys a potential .\R.R for t~he
reasons outlined in the arsenic comment.

Shell disa.rces with the Army proposal of 50) At/ I as an .*\R.A\I bascd upon 40)
(CFR § 2o4.94( a )(2) is an AR.\, for the reasons set forth above in the R('RA
discussion. Shell a;ldo dP,,i,,arccs with the Army proposal of the AWQC of 50 .gi as un
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L ARAR. The Aquatic Life Value published at 45 Fed. Reg. 79336 is merely guidance,
and does not constitute an AWQC. Furthermore, this g'uidance is more stringent than
the MCL.

PRoPosE:D SU'RF.ACE N'AW:nR ARAR:

Shell tentatively accepts the Army proposal of the AWQC (Aquatic Life)
standard (24 hr: e(2.35 [In (hardness)] -9.48]; max: e(1.22 [In hardness)] -0.47) as an
ARAR.

Shell disagrees with the Army proposal of 50 ig/li based on 40 CFR 264.94(a)(2)
as an ARAR for the reasons set forth above in the RCRA discussion.

Response to Shell Comments on Lead:

In this appendix, the Army has only designated potential ARARs for Lead.
Whether these potential ARARs merit seiection as ARARs will be determined in the
context of the Feasibility Study/Endangerment Assessment Report for the Off-Post
Opei-able Unit.

The Army did not consider the lead standard in the CDII regulations for the
Control of Hazardous Air Pollutants because this standard is not more stringent than the
potential Federal ARARs.

The Army disagrees with Shell's position on the designation of RCRA
requirements as potential ARARs for the reasons set forth above in response to Shell's
general comment on RCRA permit conditions.

The use of the AWQC as potential ARARs is warranted because such criteria
-are not inconsistent with CERCI.. the NCP and EPA guidance not inconsistent with
CERCL\ and the NCP.

Shell's comments expressing its tentative acceptance of the Army's initial
groundwater and surface water determinations requires no further discussion in this
context.

Shell Comment, on (44) Mfercuric chinride and (45) Mercurv:

AIR ARAR:

Shell dkaurcc~s with the Army proposal of emissions values based on 40 CFR
61.52 and (b) as ARARs for the reasons set forth above in the discussion of NESTIlAPs.
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4

S, PROPOSED GROUNDWATER ARAR:

Shell agrees with the Army proposal of the MCL of 2 /g/l as an ARAR for the
4l reasons outlined in the arsenic comments.

Shell disagrees with the Army proposal of 144 ng/l based on 45 Fed. Reg. 79336-
79337 as an ARAR for the reasons set forth in the discussion of AWQC.

PROPOSED SURFACE .WATER ARAR:

Shell tentatively accepts the Army proposal of the AWQC (Aquatic Life)
standard (24 hr: .00057 igl1; max .0017 jigi1) as an ARAR.

Shell disagrees with the Army proposal of 144 ng/l based on 45 Fed. Reg. 79336-
4 79337 as an ARAR for the reasons set forth above in the AWOC discussion.

Shell disagrees with the Army proposal of 2 ug/l based on 40 CFR § 264.94(a)(2)

as an ARAR for the reasons set forth above in the RCRA discussion.

4 Response to Shell Comments on (44) Mercuric chloride and (45) Nfercut:

In this appendix, the Army has only designated potential ARARs for Mercuric
chloride and Mercury. Whether these potential ARARs merit selection as ARARs will
be determined in the context of the Feasibility Study/Endangerment Assessment Report

4 for the Off-Post Operable Unit.

The Army declines to adopt Shell's opposition to the use of emissions values as
potential ARAP~s for the reasons set forth above in response to Shell's general
comments on NESHIAPs.

4 The Army. declines to adopt Shell's opposition to the use of 144 ng/l (45 Fed.
Reg. 79336-79337) as a potential ARAR for the reasons set forth above in response to
Shell's general comments on AWQC.

The Army declines to adopt Sheil's opposition to the use of 2 Ag/l (40 C.F.R.
§ 264.94(a)(2)) as a potential ARAR for the reasons set forth above in response to
Shell's general comments on RCRA permit conditions.

The balance of Shel's comments concern its agreement or tentative acceptance ot
the Army's designation of potential ARAR, and thus requires no further discussion in
this context.
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46. Shell Comments on Nitrate:

"PROPOSED GRoUNcWATmR ARAR:

Shell tentatively agrees that the MCL (10,000 ug/l) for this chemical based on
40 C.F.R. § 141.11(b) should be treated as an ARAR.

SURFACE IVATR ARAR:

Shell agrees with the Army in not selecting the State surface water standard for
nitrates (10,000 ng/1) as a potential ARAR because it is the same as the corresponding
Federal AWQC (1976) and therefore is not more stringent. See discussion of Ambient
Water Quality Criteria.

*I Response to Shell Comments on Nitrate:

In this appendix. the Army has only designated potential ARARs for Nitrate.
Whether these potential ARARs merit selection as ARARs will be determined in the
context of the Feasibility Study/Endangerment Assessment Report for the Off-Post

* Operable Unit.

Shell's comments expressing tentative agreement and agreement with the Army's
initial groundwater and surface water determinations requires no further discussion in
this context.

61. Shell Comments on p, p-TDE:

PgoMs :D SutCF.Ic: WATE:R ARAP:

Shell disagrees with the Army proposal of 0.6 .g/l, based on 45 Fed. Reg. 79331.
* as an ARAR for the reasons set forth above in the discussion of AWQC.

Response to Shell Comments nn p, p-TDF:

In this appendix, the Army has only designated potential ARARs for p, p-TDE.
Whether these potential ARARs merit selection as ARARs will be determined in the
context of the Feasibility Study/Endangerment Assessment Report for the Off-Post
Operable Unit.

The Army declines to adopt Shell's opposition to the use of 0.6 gig/I (45 Fed.
Rc'. 79331) as a potential .\RAR for the reasons set forth above in response to Shell's

* _eneral comments on AWOC.
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• * 62. Shell Comments on Tetrachlorobenzene:

PROPOSED GROUNDWATER ARAR:

Shell disagrees with the Army proposal of 38 gg/l based on 45 Fed. Reg. 79327
as an ARAR for the reasons set forth above in the discussion of AWQC.

PROPOSED SURFACE WATER ARAR:

Shell disagrees with the Army proposals of 38 jIg/i and 250 gg/l based on 45
Fed. Reg. 79327 as ARARs for the reasons set forth above.

Response to Shell Comments on Tetrachlorohenzene:

In this appendix, the Army has only designated potential ARARs for
Tetrachlorobenzene. Whether these potential ARARs merit selection as ARARs will be
determined in the context of the Feasibility Study/Endangerment Assessment Report for
the Off-Post Operable Unit.

*l The Army declines to adopt Shell's opposition to the use of 38 Ug/l or 250jg/I
(45 Fed. Reg. 79327) as potential ARARs for the reasons set forth in response to Shell's
general comments on AWQC.

64. 1.1.2,2-Tetrachloroethvlene:

PROPOSED GROUND•rER ARAR:

Shell disagrees with the Army proposal of 8 jig/1 (10') based on 45 Fed. Reg.

79341 as an ARAR for the reasons set forth above.

* PROrOSED SURFACE NVT1:R ARAR:

Shell disagrees with the Army proposals of 8 jig/I (105) based on 45 Fed. Reg.
79341 as an ARAR for the reasons set forth above.

* Response to Shell Comments on l~l,2,2-Tetrachoroeth-'ene:

In this anpendix, the Army has only designated potential ARARs for
1,!.2,2-Tetrachloroethylene. WVhether these potential \RARs merit selection as ARARs
will be determined in the context of the Feasibility Study/Endangerment Assessment
Report for the Off-Post Operable Unit.

The Army declines to adopt Shell's opposition to the use of 8 ,g/I (45 Fed.
Reg. 79341) as potential ARARs for the reasons set forth above in response to Shell's
general comments on AWQC.
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65. Shell Comments on Toluene:

PROPOSED GROLUNDWATER ARAR:

Shell disagrees with the Army proposal of 14,300 ug/1 based on 45 Fed. Reg.
79340 (1980) as an ARAR for the reasons set forth above in the discussion of AWQCs.

PROPOSED SUIREACE WATER ARAR:

Shell disagrees with the Army proposals of 14,300 jug/I and 17,500 jig/l as
ARARs based on 45 Fed. Reg. 79340 (1980) for the reasons set forth above in the
discussion of AWQC.

Resýonse to Shell Comments on Toluene:

In this appendix. the Army has only designated potential ARARs for Toluene.
Whether these potential ARARs merit selection as ARARs will be determined in the
context of the Feasibility Study/Endangerment Assessment Report for the Off-Post
Operable Unit.

The Army declines to adopt Shell's opposition to the use of 14,300 and 17,500
ig/I (45 Fed. Reg. 79340) as potential ARARs for the reasons set forth above in
response to Shell's general comments on ANVOC.

66. Shell Comments on 1,1,1-Trichloroethane:

PROPOSED GROtuNMmVrR ARAR:

Shell disagrees with the Army proposal of 200 gg/I based on 40 CFR § 141.50 as
an ARAR for the reasons set forth above in the discussion of MCLGs.

PROPOSED SURFACE WVATER ARAR:

Shell disagrees that the MCL for this chemical should be selected as an ARAR
because it is driven by CAG methodology.

Response to Shell Comments on 1,1,1-Trichliroethane:

In this appendix, the Army has only designated potential ARARs for 1,1,1-
Trichloroethane. Whether these potential ARAI•Rs merit selection as ARARs will he
determined in the context of the Feasibility Studv/Endangerment Assessment Report for
the Off-Post Operable Unit.

The Army declines to adopt S1..ell's opposition to 200 jig/l (40 C.F.R. § 141.50) as
a potential AR,-AR for the reasons set forth above in response to Shell's general
comments on MCLGs.
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I
While the Armv understands Shell's CAG-related concerns, as explained in the

Army's response to Shell's general comments, reassessment of the merits of the CAG
methodology is a national EPA issue that must be resolved by EPA in the first instance.
If EPA determines to modify the CAG methodology during the course of the Off-Post
RMA RI/FS, such modification(s) will be applied in each pertinent instance to the
substances identified herein.

67. Shell Comments on Trichloroethvlene:

PROPOSED GROUNDWATIR ARAR:

Shell disagrees with the Army proposal of 5 ug/l based on 40 CFR § 141.61(a) as
an ARAR for the reasons set forth above in the discussions of CAG methodology and
proposed standards.

Shell disagrees with the Army proposal of 27 gg/l (10") based on 45 Fed. Reg.

7934.1 as an ARAR for the reasons set forth above in the discussion of CAG.

I PROOSED SURFACE WN'AT:R ARAR:

Shell disagrees with the Army proposals or 45,000 pig/l and 27 tg/l (10") based
on 45 Fed. Reg. 79341 as ARARs for the reazons set forth above in the discussion of
CAG.

Response to Shell Comments on Trichloroethvlene:

In this appendix. the Army has only designated potential ARARs for
Trichloroethvlene. Whether these potential ARARs merit selection as ARARs will be
determined in the context of the Feasibility Study/Endangerment Assessment Report for

4 the Off-Post Operable Unit.

While the Army understands Shell's CAG-related concerns, as explained in the
Army's response to Shell's general comments, reassessment of the merits of thu CAG
methodology is a national EPA issue that must be resolved by EPA in the first instance.
If EPA determines to modify the CAG methodologv during the course of the Off-Post
RMA RI/FS, such modification(s) will be applied in each pertinent instance to the
substances identified herein.
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68. Shell Comment, on Xylene

PROPONFD GROUNDWATER ARAR:

Shell disagrees with the Army proposal of a narrative standard based 40 CFR §
180.1025(c) as a potential ARAR for the reasons set forth above in the discussion of
TPCRAC.

PROINSED S'RIACE : WN'.Tn:R ARAR:

Shell disagrees with Army proposal of a narrative standard based on 40 CFR §
180.1025(c) as a potential ARAR for the reasons set forth above in the discussion of
TPCRAC.

Response to Shell Comments on Xvlene:

In this appendix, the Army has only designated potential ARARs for Xvlene.
Whether these potential ARARs merit selection as ARARs will be determined in the
context of the Feasibility Study/Endangerment Assessment Report for the Off-Post
Operable Unit.

The Army declines to adopt Shell's position because the designation of 40 C.F.R.
§ 180.1025(c) as a potential ARAR is not inconsistent with CERCLA, the NCP and
EPA guidance not inconsistent with CERCLA and the NCP.

Shell Comments on (60) Zinc and (70) Zinc Oxide:

PROPOSED SURFACE WATI-:R ARAR:

Shell tentatively agzrees with the Army proposal of the AWQC (Aquatic Life)
standard (24 hr: 47 u,/1, max: e(0.83 [In hardness)] -1.90) as a potential ARAR.

Response to Shell Comments on (60) Zinc and (70) Zinc Oxide:

In this appendix, the Army has only designated potential ARARs for Zinc and
Zinc Oxide. Whether these potential ARARs merit selection as ARARs will be
determined in the context of the Feasibility Study/Endangerment Assessment Report for
the Off-Post Operable Unit.

Shell's comments expressing tentative agreement with the Army's initial
determination of potential ARARs for Zinc and Zinc Oxide in surface water requires no
further discussion in this context.
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C. SHE:LL ,Nfisc'i.i1AxF:ots Co\1wy'rs o,; AprP.mx 14

Shell Miscellaneous Comment No. 1:
AppendiL H, page iii, second paragraph - Change "criterium" in the fourth line to

"criterion."

Response to Shell's Miscellaneous Comment No. 1:

The requested change has been made.

Shell Miscellaneous Comment No. 2:

Appendix H, page iv, second paragraph - Is the reference to "this volume" in the
second sentence an error?

Re,;ponse to Shell's Miscellaneous Comment No. 2:

The reference has been changed to "this appendix" for greater clarity.

Shell Miscellaneous Comment No. 3:

Appendix H, page iv, fourth paragraph - The last line should he corrected to
refer to Section 121(d) of CERCLA, 42 U.S.C. § 9621(d), since the selection process
may include waiver under Section 121(d)(4). See, for example, the last sentence in
paragraph 16.59 of the RI/FS Process Document.

Response to Shell's Miscellaneous Comment No. 3:

The requested change has been made for greater clarity.

Shell Miscellaneous Comment No. 4:

Appendix H, page viii - the first word should be "levels," not "limits."

Response to Shell's Miscellaneous Comment No. 4:

The requested change has been made.

Shell Miscellaneous Comment No. 5:

Appendix 11, page iii, second paragraph - Change "CD1r" in the fifth line to "the
State," since it is the State that is to identify State ARARs under Section
121(d)(2)(A)(ii) of CEP.CL\.
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Response to Shell's Miscellaneous Comment No. 5:

The requested change has been made.

Shell Miscellaneous Comment No. 6:

Appendix H1, page ix. second paragraph - Change "work" in the first line to"worker."

Re.,ponse to Shell's MiscellaMeZus Comment No. 6:

The requested change has been made.

Shell Miscellaneous Comment No. 7:

Shell supports the Army's decision to address worker protection standards
separately from the ARAR selection process. As we have commented in the past. Shell
supports the application of worker protection standards, but believes that those
standards should not be confused with ARARs.

Response to Shell'* Miscellaneous Comment No. 7:

Shell's agreement with the Army on this matter requires no further discussion in
this context.

COLORAI)O ARAR COMMENTS

Colorado Cornment No, .2,()"

Appendix 11, page vi. The text should include 5 CCR 1001-2 through 5 CCR
1001-10 as potential air ARARs.

Response to Colorado Commment No. 26:

The Army is unable to determine from presently available information whether
any of these standards were properly promulgated and generally applicable and thus
none of the referenced reculations have been identified at this time as potential State
ARARs. In order for the Ariiw to determine whether the referenced standards qualify
as potential ARARs, the State is requested to provide to counsel for the Army:

(a) Specific citations to the generaliv referenced State air standards:

(b) Proof of promulgation of the referenced State air standards (including
opportunity for notice and comment by the public) with a brief description of the
promulgation process followved by the State;
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(c) Copies of pertinent rulemakingzs or preambles to thle regul~ationIs:

(d) Copies of all relevant Colorado Attorney General (Opinions interpret'n
these regulatio)ns and any relevant Colorado Department of HeIalth guidance documcents:

7(e) Copies of any relevant judicial or administrative &ctermninatiofls-,

(f) A description of all relevant circumstances for each instance vN here the

State has simi lark' construed or appijed the.-e air regulat ions for sites in Colorado, and

A. An v ot her docu me nts that the State belioe\s support its position thaut the
referenced State air retenilations cu fvas State ARARs for the c-i:RCL. \Cleanu ~p Of
tile ( )I- Post RMA O perable Unit because the~se reeiilations constitute promiuh-itcd.
gene rally apphIcahle State standards, requirements. criteria or li int-atmion uinder a State

p ~ 8VII~ttfl~titator facliitV sizjing law t."at iN miore [tiiei hanl anm Itedrl " ad r:

requtire ments. criteria or li mitat ions.

Colomdo Comiment No. 27:

App)endix 11. ruee vi. hetext should Inclade the fol h mir ng porent jal

Colorado Basic Staindards for Groundwater. 5 CCR 10u02-8, Section 3.11 .0)~ tinl
;irf~a Tar ~es 1. 2, and( 3).

Co 1 -irdo lacStandards and Met hodloop cis, 5 CCR I 00O2,S. Secc;(tio 3.A 1c( ~~~
(Iin particular Section 311.11),

[~~Ži2On~~~Jo li ,vi ~fmrnt N. 7 7:

lThe Army is u nable to determine fronm prc~ciltly avaiilabile inf(or mat ion wleteher
any of 1rhe'e stInidairds %%ere properly proinui-;ird or cmild efer~cvresult in the

~acxieprohih~iton of land di'tposal of' haardoti, slbtncslol~utants, or
Cota)ntami~nts (\xhere the Staito Ntanklrds are not of.'eca t'lcl~li or adoptcd h%
torrnal. means,; or \% here the Smtae ,Imnd.irds %kcre not Idlylcd mlt tile li.tisw Of' nrl~c

-,1!..:or other" relevant Ilieinn) In rd;cr for the Army,, to dtr2n hte
~hectecn~d i~vU ya ;i s :te:JStat~e ARAR\l&, te ate,ý is r'ct;re"Id I.o

;)r)\ t!ý tot cmimtse tr the Arim:

(a) Speifc etaifons, to tho teencralkv rcfererteedl -,cjiA tr statmd.irds:;

0)i 1 [roof* id trtUfi~ (f the %-crcfrnkc(d m~m ',arers:mt
ijaIn opporih;nw, for mW:nec and comme-.nt 1wH,ý flikpnhic) \\ith a brief, decnmiplion of'

t nwrmn-i~nn~resf~~lb h st~ic:



(c) Copies of pertinent rulemakings or preambles to the regulations;

I(d) Copies of all relevant Colo)rado Attorney General Opinions interpreting
these regulations and any relevant Colorado Department of HeIalth guidance documents:

(e) Copies of any relevant judi.rial or administrative determinations:

(f) A description of all relevant circuimstances for each instance where the
IState has simlilarly construed or applied these groujndwýater rCtzu~ationS for sites in

Colorado;and

(g) Any other document,; that the State believes support its position thai the
referenced State vromi-d~ater reegulatioins quality as Srate AR.\Rs for the (ER(CLLW\

* ~cleanup of the ()tf-l'ost RN A ( perahle Unit because thle regulations constitute
promu tyaed, generally applicaMe State standards. requieremen, criteria or itnit atins
under a Stae envirninmental or facility shitm-, law that is more stringent than any' federal
standards. requiremnis.,ý criteria or lirtat ii ns.

Appendix 11, pajuc viii. (' mtira rv it) thle statemnent in the te,\t. tile State has
ide~nt tied prOn;a la_,tcd cema pci AR AR s .or N MA on seve ralI occa ii ins. In
partictJar. the State idnrc N\.on Ja (ir , 19,ý7. March 7. lQY'7. and ilost
recently on Jul 18I . POSS~. The Artily ha.J Conr 'jIe utly ig.nolred all promiul,-atcd State

* ~~stiatues and regulatuons. 110 p.Ictce isincow'aert with UiS. 00\ actorn at Woloado
(1£ N]a\ site% and is not co stn. tct w~ith WOWec 121(d) of (TN( ]TA. I o thle ( %tent the
St ate pro imu lgated itandard, irc ire Ntrin rue ut tha n the fede:ral stnh d.the State
standards murltt he mect. AtcetI contains Starte identitiedchmal.eii
sýtandard., (ANAN. ).

Alt hiough thle State has, identificid in each of thle referenced occasion. standardN
that it characctwies, a,, State l\N\ .. h S1i .110 t1aN'ýided, to datoe, to meet Is burden
tindr 42 U.S.C I W~2Udgt)2qA.)(ii) and (C) to .how that these stndr.irarant

* t~~reatment as potential SWae ATW\. 'lre \rin~ os utuhe to fc!.' rwor pre!sentl\
a~ailahle informiation %Ahctter tlrc'. stxid.irds %ýcro n~rv;omlae or couýIld
ec!iel resutlt in tirel at\de rhHinot, !.:11d !~~i ,~rhe rt2~~Ii i

ot ee neral applicability or ad We l t thre b'sOt lr~dridoiic. t(oi:. r other relevanwt
ciin side raton s.

6 ~~~Until such rime as the Stare pros&, d ! o corsn~el for the Armiysutict
int*orrnation to eabihthat the State( itnk-d mrit conside~ration as1 potentilal
ARA~s, the Armny "ill not treat themn a'. ,iuch.
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COL ORADO ATIACHtMENT I

STATE II}ENTIFICATION OF ADDITIONAL
CHEMICAL-SPECIFIC ARARs

FOR OFF-POST OPERABLE UNIT AT RMIA

REFERENCE

(1) Colorado Basic Standards for Groundwater, 5 CCR 1002-8, Section 3.11.0--3.11.9

(in particular Tables 1. 2, and 3).

(2) Colorado Basic Standards and Methodologies, 5 CCR 1002-8, Section

3.1.0--3.1.20 (in particular Section 3.1.11).

( F) Federal Safe Drinking Water Act (in particular %ILximum Contaminant Level
Go als-- NMCIGO).

(4) Federal Safe Drinking Water Act (in particular Macximumr contaminant
leves-- NICIs).

(5) Fcdcrai Clean Water Act (in particular Water Quality Criteria for Protection of
!Human Hcalth).

Water Quality Standard
(Reference)

C(hemicalI A13!wrv'i2i._on all values i___n toll
,.luri At.IRN 0(2) 0.000074(5)

Arsenic AS 50)(1) 5o(}4 )

[Ic nzý,ne Col It( 0(3) 5(4)

(CJrhim tetrachloride CCI.4 0(3) 5(4)

Sr.R(1. 2500W),( 1)

( 'Thu•~f,•rn~c,, CI.A S . Ut 2)

,C(IMS t)(2)

),,. ,. ... ,, ., \ c C IM ( 1 .()- f){2)



Water Quality Standard
(Reference)

4 Chemical Abbreviation all valges in g,(.,l

Chromium CR 50(l) 1.2(3)' 50(4)
Coppcr- CU 200(l) 13)00(3I)'

Dibr~mochloropropane DBCP 0(2) 0(3)

Dichlorobenzenes CL-2-BZ 75(3) 74(4)

DichlorodiphenNylethane PPDDE O(2

Dichiorodiphenyl trichioroethane PPDDT 0(2')

* ,1-Dichloroethane i IDCLE 0(2)

1,2-Dichioroethane 1 21D C LE 0(3) 5(4)

1,2- D i ch Io ro e th% Ie ne 12DCE 0(2)

2,4-Dichlorophenoxvacetic acid 2)4 D 7(3) 100(4)

Dicvlclopentadiene DCPD 0(2)

Dieidrin DL.DRN 0(2) 0.000071 (5)

DiisopropvlInethvl phosphonate DIM P3 0(2)

*Dirnethyl1me thylphosphate DNMNP 0(2)

IDithiane DITI 1 0(2)

E ndrin END)R N 0.21(1) 0.2(4)

EthvlIhenzcne ETCbI 115 0(2) 6S0(3) '

*Fluoride F 4000(1) 4000(4)

Iron FE 300(l)

Isodrin ISOI)R 0(2)

Lead P13 50(1) 20(3)' 50(4)

*Mercury 1IG 2(1) 2(4)

NMeth%,Ienc chloride CI 12CL2 0(2)

Nitrite IN'IT 1000(1)

Nitrate 10,000(1) 1 0,(001)(4)

Oxathiaine OXXF 0(2)

Sulfate S(04 2;0,000( 1)
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I Water Quality Standard
(Reference)

Chemical Abbreviation all values in u/!I

Tetrachloroethvlen2 TCLEE 0(2) 0(3))

Toluene MEC61t5 0(2) 2000(3)'

Trichloroethylene TRCLE 0(3) 5(4)

All Unknowns UNK-- 0(2)

All Other Organic Compounds 0(2)

Xylenes XYLEN 0(2)

Zinc ZN 500(l)

Proposed Maximum Contaminant Level Goais

Response to Colorado Attachment I:

The State should be aware that the information provided in Colorado
Attachment I is not helpful in aiding the Army to determine the existence of any
potential State ARARs.

The Army is unable to determine from presently available information whether
anv of these State standards were properly promulgated or could effectively result in the
statewide prohibition of land disposal of hazardous substances, pollutants or
contaminants (where the State standards are not of general applicaiblity or adopted by
!orrmal means, or whcre the State standards were not adopted on the 5ass of hydrologic,
geologic or other relevant considerations). In order for the Army to determine whether
the referenced standards qualify as potential State ARARs, the Statc is requested to
provide to counsel for the Army:

(a) Specific citations to the generally referenced groundvatcr standards:

(b) Proof of prornulgation of the referenced State groundwater standards
(including opportunity for notice and comment by the public) with a i,rief description of
the promulgation process f ill))%ed by the State:

(c) Copies of pertinent rulemakings or preambles to the rcgulations:,

(d) Copies of all relevant Colorado Attorney General Opitions interpreting
these regulations and any relevant Colorado l)epartrmcnt of Ilealth gui !ance documents,
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"(e) Copies of any relevant judicial or administrative determinations:

(f) A description of all relevant circumstances for each instance where the
State has similarly construed or applied these groundwater regulations for sites in
Colorado; and

(g) Any other documents that the State believes support its position that the
referenced State groundwater regulations qualify as State ARARs for the CERCL.\
cleanup of the Off-Post RMA Operable Unit because the regulations constitute
promulgated, generally applicable State standards, requirements, criteria or limitations
under a State environmental or facility siting law that is more stringent than any federal
standards, requirements, criteria or limitations.
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APPENDIX I
ANALYTICAL RESULTS OF OFFPOST CONTAIIINATION ASSESSMIENT

REPORTS, DISTRIBUTION MAPS
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APPENDIX J

COMMENTS AND RESPONSES TO THE OFFPOST OPERABLE UNIT REMEDIAL INVESTICATION
AND CHEMICAL SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS.

DRAFT FINAL REPORT (VERSION 2.1), AUGUST 1988
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The Task 39 Offpost Operable Unit Remedial Investigation and Chemical
Specific Applicable or Relevant and Appropriate Requirements Draft Finai
Report -was distributed on September 30. 1988 to all Organizations and the
State (CAS). Comments were received from the Colorado Department of Health
on November 3. 1988; the U.S. Environmental Protection Agency o 'ovember
114. 198: Shell 1i: Company on November 14, 1988: Holme. Roberts & Owen on
November It.. 1 4'ý; and the U.S. Fish and Wildlife Service on Noýn'ber 1,4,

'198. All written comments and formal responses are incorporated in the

fo iowinj appendix.

S4
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UU TED STATES ENVIRONMENTAL PROTECT1ON AGENCY
REGION VM

999 1Sth STREET - SUITE 500
DENVER. COLORADO 80202-2405

Ref: 8HWM-SR

NOV 14 !cMr. Donald L. Campbell,
Deputy Program Manager
0O.9 ce Of the Program Manager
Socky Mountain ArsenalATTN: AMXRM-TO
Cotainerce City, Colorado 80022-2180

Re: Rocky Mountain Arsenal, (RMA),OffPost Operable-Unit Remedial
Investication and Chemical Specitic
Applicable or Relevant andAppropriate Requirements DraftFinal Report, August, i988.

Dear Or. Campbell:

We have reviewed the above referenced report and have the
encicsed czmments. ?lease contact me at (303) 293-)528, 1! there
are quest:4:s on this matter.

Sincerely yours,

Ccnnai /Mears
tPA Cocrd4nat.-

.for Rocky Mountain Arsenal Cleanup

cc: 7h:mes P. Looby, C:F
:av•d Sheltcn, C;H?atrizia 9ohn, CAGG
Lt., Col. Sc t . saa--s,:n
Chris Hahn, Shel2 Oil CompanyP. :. lun , Sheil Oil CompanyZavid Anderscn, :epar:tent of Justce

J -



RESPONSES TO EPA COMMENTS ON
REMEDIAL INVESTICATION FOR OFFPOST OPERABLE UNIT

December 13, 1988

I. Page 3-56, Aldrin and isodrin, observed at con:.entrations exceeding
CRLs. were not addressed4 here, but were addressed in the endangerment
assessmen t • Why:

Aldrin and isodrin were not detected offpost in the Spring and Summer 1987
sampling quarters. The remedial investigation (RI) focused on these two
quarters because they were by far the most comprehensive sampling events
conducted at the time the report was prepared. However. aldrin was detected
sporadically at low levels (generally near the certified reporting limit

(CKL)) in samnles collected from off post wells during 1985, 1986. and the
winter of 1987. Thus. we believe the endangerment assessment (EA) must

address aldrin even though the most recent sariul ing events do not indicate
aidrin,; p Iesence at detectable ie'els offpost. Offpost data from previous
sampiing episodes is provided in the Contamination Assessment Report (CAR).
and the Draft Final Water Remedial Investigation which will be released in
Ja nuary.

With resrect to isodrin, the text is in error. rsodrin has not been

detected in offpost wells sirnce the Revision 111-360° Program began
monitoring in December of 190,5. Thus. isodrir will be deleted from the

Offpost Remedial Investigation Ri) text and will not be discussed in the
EA.

CCIZE£:iK

2. Page 3- 7. Section 3.3.1.'). third sentence, insert -were- for *'ere".

The text will be changed to correct this typographical error.

3. Page 3-114. For chloroorm. 7,.*P, C,"2O, and CP'SO2 'SyStemat.iSc

de''.'iat )n:;" between CC an CCd , :; '; w re lnted. Ii is stir ed that
"thes;,, devia'i fornt could re,;nit i.' inftorp,;eo n rroblemts :s!sociated swith

r E e[I!(-, d I i o n:" Te:.:t ;h , ui ! e Y ,,,ised to JescriLe more fuli7 this
1; St ,:at, ic L C i 2 t cri'e r!C (),l: c0t r1r i•t.0 t w ees GC anrid CC, lem o te hrds.,

J- 2



The "systematic differences- for chloroform, DIMP. CPMSO, and CPMSO2 are
described on the last paragraph of page 3-109. The relationship between CC
and CC/MS results was not evaluated statistically because the number of
samples in which these compounds were detected were relatively small and the
concentrations were low (generally in the range of 10 to 20 Yg/1).

4. Page 3-132. First paragraph, last sentence, the second "in" should b.-

The text will be changed to correct this error.

CQi•'E:I .

5. Page 3-143. First sentence, first paragraph, delete the "8".

The text will be revised to make this correction.

CO:!£IT

6. Page 3-148. Are projected quantities used in scenario development
consistent with 3outh Adams County Water and Sanitation District
project ions.

Yes. Each of ti.e two alluvial welis is to pump approximately 400 acre-
feet!year (ac- t/yr) and the recharge is to be 1000 ac-ft/yr. So far in
1988. South Adamr:. County has recharged approximately 800 ac-ft. Also, South

Adams Count'; on.y pr-oposes to add two new production wells in the near
future. The text will be revised to reflect these facts.

7. P?ae 3-1,''. Section 3.5.-.i, last paragraph, first sentence. replace

"-area' with -arc'"

Thc text Aii be re':ised wo rmke tLhs corrutrion.

8. Pawe 3-151. Section 3.5.-3, first paraigraph, last sentence, is the

Ivace. 20 u-/1, correct'

,J- 3



No, this value should be 20 'g/l. The text will be revised to make this
correct ion.

CQ0MMNI

9. Page 4-20, Third paragraph. the potential exists for overland flow near

First Creek !n which backwater could (or could have) accumulate and overtop

96th Avenue contributing to offpost surface water aid soil contamination

from cont:minated area. such as the Toxic Storage Yard or ditches leading

from the North Pl.tnts or the Sewage Treatment Plant. Recent citizen

accounts have indicated that such events may well have occurred. The RI

should address the potential for past flood events depositing contaminated

sediment outside of stream channels along the First Creek. and other

potential pathways. The same type of concern exists regarding dieldrin
detections in the O'Brian Canal (see page 5-14). Further, the flow of

contaminated groundwater in that area could have lead. or now be leading, to

soil contamination, as could the use of groundwater for irrigation (see
comment regarding page 1-7, below). It is essential that such possibilities

be fully evaluated.

Sl.q£0NS L

The Army has also become aware of citi:en accounts which indicate that

flooding events have created backwater at 96th Avenue and that surface water
f flow may have overtopped 96th Avenue. Although monitoring of First Creek at
the RMA North Boundary indicates this surface water is generally

uncontaminated, storm event sampling has not been initiated until recently.
Thus. the Army recognizes the importance of evaluating the potential for
soil contamination outside the First Creek stream channel and has initiated

soil sampling and analysis to help investigate this potential pathway. The
Army will be glad to discuss this supplemental program with the EPA at your

U request and recommendations you may nave for further sampling. This data

will be provided In an addendum to the RI Report and will be evaluated in an
addendum to the EA/FS if unacce*½ble contaminant exposures as a result of

this path.ay are lndlc: ted.

There are several different issues raised by the other potentic.1 pathways

mentioned in this comment. First. the detection of dieldrin in O'Brian
Canal upgradient of First Creek does not appear related to ground water
con taaUr;Jt ron. The bottom of 1' Ic C.irinal is approximately 20 aL 3bove the
,ater table in the area thif; sample was collected.

The statement, "The same type of conc-ern exists regarding dieldrirn

detections in the O'Brian Canal" 'is interpreted to refer to overland flow
from the RMA Nort hwest Boundarv as a rote;tlal pathway. As discussed on
pages .,-19 and .- 2(,. there is a potent jal for overland flow at the :-'IA

"orth'west Boundary during severe storo evncrt s. Huowever, modcliýing condricted
b'I the Curps ot Engineers (CO ) i'ndicates that during a 100-year n-tor:- the
Baisin F drainage basin would niot overflow. Since this drainage b:asin

S1
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contains the scurce areas closest to the RM1A Northwest Boundary, erosion of
contaminated soils to O'Brian Canal via this pathway appears unlikely.

However. the Army will be willing to discuss specific recommendations for

soil sampling downgradient of the RMA Northwest Boundary if the EPA believes

this is or has been a viable contaminant pathway to O'Brian Canal.

Soil contamination, as a resuit of the use of ground water for- irrigation,

h-s been evatiuated as a potential pathway in the EA.

10. Pages 5-11 and 9-4. Reference I.. made to past disposal of Denver

wastewater sludge in Barr Lake. When did this occur' What quantities were

disposed and what was the source? Are there records of the chemical

composition of the wastewater sludge that support your assertion that the
sludses are the source of the heavy metals detected in the sediments?

EES2LuSE

The disposal of sludge by Denver Metro occurred in the 1951., ,'ad early

1960s. The sludge was placed directly into O'Brlan Canal. wJe were not able
to find documentation of what quantities were disposed. '.-:e do not feel it
is necessary to have documentation o1 the chemical co::.Position of the
wastewater sludge. The presence of heavy metals in wastewater sludge is
wel. ,iocunented in the lIterature. Ms. Carol Leaiure *,'ith Barr Lake State
ParK was the source of much of our information.

4

11. Page 1-4. The area between 60th Avenue and areas downgradzent of the
Northwest Boundary Control System (NWBCS) have been e:<cluded from the off-
post RI. Historic information indicaces that the DBCF s•iume currently
intercspted by the Ironcale Boundar:. Control System e:<tended into the off-

* post area. This same area is downgradiert of the -CE 'liume that originates
on-post in the West Tier area o I..IIA. The effects of operating the Irondale
system on both the TCE and DB(C8 plumes should be addressed in a manner
similar to the other two bol:ndar; controi systems.

RES 2CNSZ

The statement that the "area netw'een SOth Avenue and areas downLradient of
the ,ort -. est Bou'dar' Control Syste:n (N3 CS; hav.e been: e.:cl auded from the
offrost RI- is misleadinp- The Army has presented e:.tens've monitoring data
in this natra from he Cnnnupti.e Use Phase I ir:d P r.•as and con t I nu es
to monitor dedicated monrtoring, wells in this area on a routine basis. Full
size chemical distribution mars that [norporate this part of the Offpost
Oper2ne /Un;,t ire avaicaie ton r?"luest

These m,.aDs were not in the FI rI, r-t because ;eneral contar:i nant were not
detected outside the areas snow,1n on the maps in the ?L-L reort.

J-5



None of the recent monitoring programs mentioned above have indicated that
DBCP. a compound solely related to RMA, continues to persist in this area.
However. trichloroethylene (TRCLE) has been sporadically detected. Because
there are documented sources of TRCLE to the south of 80th Avenue that are
not associated with RMA, the contamination downgradLent of the Irondale
System can not be traced to a specific source. Because multiple sources are
indicated, the EPA should be the lead agency for this area in accordance

with Executive Order No. 12580. 52 CFR 2923 (1987). Thus, discussions of
the operational effects of the Irondale System on these contaminat'on plumes

need noc be as detailed as those provided on the North Boundary Containme;.'

System (NBCS) and Northwest Boundary Containment System (NWHCS). Howevetr

additional discussion will be provided in Section 3.0 of the RI report where

the effects of the other two systems are discussed.

12. Page 1-7. The potential for contamination of soil by application of
contaminated irrigation water at present or in the past should be addressed

by identifying all potential irrigation wells that lie within plume areas.
If historic application of ground water contaminated with persistent
compounds appears likely, then examination of the potential for soil
cont aminat ion should be -onducted and presented for use in the off-post

endangerment assessment

The potential for soil contamination via this pathway is being considered by

the EA. irrigation wells that lie within present or historic plumes w,-ere
identified as a part of the Consumptive Use Programs. The majority of these

wells lie downgradient of O'Brian Canal and Burlington Ditch where ground
water contaminant concentrations are greatly diminished relative to

concentrations closer to the R.Iý! boundary. Nonetheless, the relevant data
on irrigation wells is presented again in the EA and this pathway is being
evaiuated in the exposure assessment-

COH=lEZ1

13. Page 3-48, Two wells were identified with casing in poor condition that
may lead to mixing of alluvial and bedrock water. The potential for wells
of this type to provide a pathway for migration of contaminated ground water
to Denver Formation or Ararahoe Formation rauifers should be addressed.

The Army agrees that the potential for this pathway needs to be addressed.

Currently, the only two Cons;tmntive Use bedrock wells that have shown
contamination were the two .w:etls identified in the RI report. The Arr.ýy
belle';es that the best method of detect inm potentiji cross-conta:0r;,iat ion
proiblems between aiq:ifers is to monitor bedrock we!ls on a regulir hasi:;.
Wheni pootly constructed bedrock wells are identified in areas where aliuv;ial
water is contaminated above remedial action levels, the wells will be

J - 6



Sabandoned and replaced as necessary. Both monitoring and abandonment/
replacement of bedrock wells will be a part of alternatives developed in the

FS.

It should be noted that the highest density of bedrock wells are located
just north o` the RMA North Boundary. During the Consumptive Use Phase I
program, analyses of samples collected from these wells did not exhibit any
concentrations of target analytes above Certified Reporting Limits (CRLs).

14. Page 3-49. The off-post impact of at least the DBCP plume and

potentially the RMA-reiated TCE plume from the West Tier should be
addressed. We need to discuss this issue further.

4 RESPQNSE

As discussed in our response to Comment o11, the miost recent monitoring

(Consumptive User Phase III) in the offpost area downgradient of the
Irondale System did not indicate the presence of DBCP. Data from the
Consumptive Use Phase III Report will be discussed in the RI report to
siipport this position'. 4e agree that this issue requires further

discussion.

CQl'•l'iiL

15. Page 3-5'1. The historic DEC? plume that led to construction of the
Irondale System should be addressed.

We agree that discussion of the historic DBCP plume and the rationale for

construction of the 1rondale System are appropriate in this section of the
report. An appropriate discussion will be added to the text.

16. Page 3-63. The concentration of dieldrin identified as anomalous lies in
an area of sparse well control and is along a potential flow path
downgradient of elevated dieldrin concentrations on-post. Recharge from the
O'Brian Canal and Burlington Ditch have probably diluted the concentrations
in the plume.

RESFOQUSE

The text does not refer to the dieldrin concentrations observed in samples
from Wells 37353 and 37355 as anomalous. The te:t states that the detectlion
of dieldrin do not correliate weil with upgradient detections. in the case
of both Wel!:, 37353 and 37355. there are ait least a half dozen u plgrald i enr
wells which do not exhibit detectable levels of dieldrin. In neither case
however, are we ruling out that this contamination could be attributable to

J-7



P.1-A. We are in agreement that these detections are In areas of sparse well
control and downgradient of dieldrin contamination near the PLM-A boundaires.

Thus. monitoring ,.ill continue In these areas uinder the Comprehensive
4 Monitoring Program (CMP) and the need for additional wells upgradienit of

these areas will be evaluated to help assess the origins of these

detect ions.

4 17. Page 3-1'47 - At least a rud imentary cal !brat ion Lit tempt icr contaminants
of concern for the future scenario simulations shc ild be conducted to
validate the future predictions. In particular, the extreme variation in Kd
should be vai'dated by calibration since this parameter is a major controi
on future contanminant concentration distribution.

We agree that the variability in Kd values has a major influence on the
results of the "no action* simulations. particularly for the relatively
immobile compounds such as dieldrin. However, even a rudimtentairy
cali Ibrat ion for the coritaminjints o4' concern off fpost is dit f icul t becauitse

4 ~ historical otfpost data is much less, comprehensive than presented in the R1
report. As a result. we ire not able to reconstruct offpost contaminant
distributions with any certainty. As an alternative, we propose to performn

no aictioi simuiiat ions for d i ijerent Kd val Iues t o LvalItuate2 t hu Serisit 1 vyit

of the results ot this Variable. Our preliminary results suggest that the
..no iction- simulations are not very sensitive to different Kd values for

4 the extr.2mely mobile compounds such as chloroform and DIMP. A "best

estimate- Kd will be determined for dieldrin based upon travel nines from

onpost source areas. Then. toadditional Kd values will be chosen f-r
miodel1i ng . One of t hese valIuies wilt be selIec ted l ess t han t he -best
estimaote" Kd and one will be selected greater than this value. The purpose

of these simulaitions will be to bracket the actual movement of dieidrin by

4 providing a reasonable rangte of contcaminant migration scenarios. The

results of these additional simulations will be provided in the EA/FS

Report.

'ioluite III-

'.hui :.' r 2 not Idert i d fe Or th ", 11j II , i~wn comnund deMý)IMSJ0t ected in 'the
ofpf* os t saim i ng : :hlordane, hexac hlot ocyc looDenad ietie . and 1., 1 2-
tri;c h 1 b)race ýt tane

T hes e : on txm i n ar t s w;e ret no t deCt e Cte2d o tt post in 19 7 . We do_ n1ot hav~e jany
itidicration ýn~it chliordane hais tver b~een de~tcte2d otffOst-
Hex':chlorocyciopenradienie and 1 l.2-trichloroethane have been detected once

and twice respectiv.ely since monitoring begain for these contaminants

offaost. All three of these detecti'ons were *ust above the respective CRL.

/J



L We will however Identify potential ARARs for these two compounds in the
event that they are detected offpost In the future. (Will require DOJ
concurrence

c0QMMIM

2. Although we normally think it ,-ost appropriate for the State of Colorado
to comment on potenti 3 ) State ARARs, in light of recent RMA experience with
State ;ri pollution rrgulat on3 we would point out that State odor
r-guiatlons. and perhaps others. 6noulH be considpred as potential ARARs.

RESFONSE

State odor regulations are not environmental regulations that constitute
standards, requirements. criteria or limitations pertinent to hazardous
substances, pollutants or contaminants. Therefore, these regulations have
not been designated as potential ARArfs within the meaning of 42 U.S.C.
Section 9621(d)(2).

CQUMENI

S. e ha.ve not had the oppor tunriy o make a full compornd -specific
comparison with potential ARARs. We may supplement our comments on that
matter at a later time.

RESEQI]iE

The organizations are urged to make any supplemental comments on the
designated potnetial ARARs no later than January 20. 1989 so that any such
additional comments on ARARs may be considered by the Army prior to the
issuance of the Offpost Operable Unit EA/FS.

4
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

~-~'COLORADO FIE1LD OFFICET~ ~. /730 SIMMS STREET
ROOM,* .19

GOLDEN. COLORADO $00

Novemoer 11. 1988 G'~ 3  -

eDouty Prog,-am Maneqer
Rocky Mlountain Arsenal '
ATTN: A MXRM-PM (Donald L. Caniooell)
BuilcinC !2'I Rocky NMoun:2jn Arsenal

4 Come.rce City, Colorado 80022

Dear Mr. Carnooell:

We n~ave reviewed Volumes I1, IT ana '7' cf tne Offcost COeraole Unit RIT and
'Chemical Soeci-fic AR.ARs Draft Final Reoor: (version 2.1.) for Task tNumner 39.
Please refer to tne s:pecific ComI-ents ýelcw.

Vo_ , Sec. 4.3 (o. 4-10). Two contaminant, pathways to offposr surface water
are !4soec: sur-face ý,azer runofýf and erosion -.!us contaminatec grouna water
diischarges tfo surf-ce cnanneis. Soii ano surface erosion by wind action is
not mentioned. Thi 's is surorisi!ng because of the IRA tnat addressed

6 suoress~on o. wno erosion Problems in section 315. is it not possible that
surface,'contarninant-ocrne soil and other particles nave bclwn offoost and been
djeoositec witnin ',ne watersnecs that feec, :ack onto or1 away from :ne Arsenal?
1Tnis could be examined with near-surfaze saill-core samoles anc testing for
surfaze-coorre analytes offýoos:. However, offoosz soil szucies conoucted so
'ar may nave usec a cor-,e congreat encugn to s wamp cut c2ete-_con oIF
snaliod/surf;ace ccn:am~na :~on. -:o 4s cur contenzi on zna: ai roorne surface
erosion 3rcul be corsicerec arc exarninec a-, a I evel C7 Cetal 1 wnic1n would
rencer 4t an insignifican: factor or, a significant factor. If it is snown to
oe sicnll-carr. then a cescriot :Ion o-F t~'e nrocess arc its past, present ano

7uture : mrocsOn Suýr7Zca wat~er '~ snould ýe inclVjzeci in this
sect~on. *ne itsue rai sed here ccuic exol.aiin wny aidrin anc 0D.hMP
c-once7t-!:ýons .vere cetect-ec in sur~ace waters sf First CreeK at tne
soutneasoern-mos: Ecce ." R-,A 'sec. 4.2.1 c. 4-4, Table 4.2-1 Anc Fi"g. 4.2-1

ý-r s--la 1C C r wouic
cor:a~na -o ocur-ec v~a a r sonarce oercmcncý; coes rne ground water move

in tnis %cirec ~o r,? ~'4- r~'~ c- c,,e a j c on Si C .r w netn er o r no: sujrfa ce a ir -
come :r contaminant Zs may n ave mov ea to som,-e eqr ee c f fz-s z (i. e., covn w in c).

:-or reason, ,e woulc te irteresoec ý;n any ccntami ra-n: -ata you may nave
er~~~a~~.cz c :a to -e east~. Souorneaso zn: scunofFAie.

cownw4 rc) :C ne:D _s jicce :nis 7ssue inr, re ation, tc -n e conami n aion o f fish
anM.c i icie i n~retc:81ofos area.

V,-'l' Sec 7e -;-.a ~ 'n Taoies 5-. .- 2anc . are
* cc~u:~c. ~ a t t ~ toie secifies Z.-e o)asis of exoressiocn is ug mtlg

cry 7-.mnt Te zformer :--,o t-:aoes :C 7,ot in--Catetn Cas4s Cf eX:)reS51 on.
' ~ ~~~e ts on. a cry, ~ete or coe assretnocsc~cy sect4071
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Iertai r :r. '0 tnese resul -s (sec. .. .2-24) soeciles tra te secimen:
-7moaes here certr-:ucec to remove excess ý.ater pricr to extra::2on ana
n ays s . Pease orovice us wi:~t an exolanat~ion for :.-e CMs4s of exoression

'Or a'i caza in. Sec. s.C. ~o :tnis ive nave no val id ý,ay toý assess the
-eieva~nce of ccn.'aminart corcertrations in Ofost sec~r~ent.

Se- 2,' Lr concerns a'Oou: s:ý.ciles cf tiota fo- :nis -.oeraole uni:cente- !a-ouno *!ýe cene-aý aooDrcacn an, trne soecific ivesti;at:ior, as Well.ir :, ere is no inoiza:Ion Of S:u';eS Of conzaminaants in Cicta tnat resicein t ne _;`:-s* oceracre unit. Ratner, :he stuclies focusec ernt~rely on
ovee:of an! a~s om orost:0 to ffrost VC tne ncssiole 'Cexoort' of

c ta .:amr.a n ts ý n t niýs manne r. ne movement stu;Ci s inCicate: t--at -neasarits,
to ~:c e:er. ac n cotor:ai razi~ coid e eXoectec to move Da--Karc r'nars r o~ ora we are concerre, o witn, tne

:Cssi;!i-Y tnat:offos:t :ramnon rs reSuL:eC 41n corl iati~:on inof f-os: S~~ tna: neve- :ore s cn:,, RYA. ltease ^rovice some ex~ianit:ory

C. -:'T :77 :'er !: :e Snoulc reaC~

~~~-- - -II - -. -a -na..r aase Seer

cor ;e a<s : t on C .7S7-a7-~-Ee tne tranl.Mt ter nor nea,:ýv? A Is o. ere

........... to~~~~ SMe t:r5 t~e:rr~n'a~~'.r eoo~ eac, ^,r t
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restrictive movements exnibited by rat.io-fitteu, animnials. The interpret~tion
at lea~st Harrants tnis consi .ceratio-n. 7he oneasant :iat rioved 7.5 mriles

cffs ws ac arenoly not rac-ic-fittec but it i.as rewarc-ancet. Pernaos
this circý is more reo)resentative tnan were thre raoic-fýittec bircs. if sc, a
rewarc.-nari , g stucy -could hlave been mrore enligntenirg. Alsc. tne pooulation
of lcst *transrzt~ers may rave ir.onlucec animals thiat moved offos~t. in Dara 2.
o. 7-12. tne craf t sicta RI (EE. '9-H) snould not be cited as a: reference.
:t is not listec in tre references ana Drooacly raý not been releasea for cur
rev~ew yet.

.nsum-ary of S.oCtion 7.C. tne di'scussion of findings in 7.2 as:opears to
present a fair aric -,Jective assessment of the limitations ano finoings of tie

~dCO-raK~lgstucI-eS. A Stronger Oi non aoout tne strengtns oil tnIe study,
is wrat 45 trarsmitt'ec oni .or toc tnis point, however. Lastly, the Evaluation
of Siota ýCnt!7,r-art Patnways given in sec. 7.3 does not include mention of
ex s rn: 'OfCOs t ctainat ion ac i t s ýotent ia] to contaainrate of. ,os t part
or r 7! s .

________ ~ cenox - ~.vi, e would 1 ike to see lIsted in: ch-is
- s ~~anc. ac:t.cn eveis onr or in rawaictra moie

:-:4e ne: a~n r- ~a. :",.^aao ~ wn 'n orne secticr, on,
~cen~ Ce-."oe'c ARSfcr tne EA for :-ý 0"-cst C .e r a ze Jin i t,

Tha nK Jo -or -ne C::Crtuýni ty torev iew the s:j~~ns Or any
-.ý, oues0n:~.. . ýease cn ca Deoeese r-" tris
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RESPONSES TO FISH AND WILDLIFE SERVICE COMMENTSON RMEDAL NVETICTIO FOR THE OFFPOST OPERABLE UNIT

December 13. 1988

COMMIENI

Vol._i•S3¢.__u ,- Two contaminant pathways to offpost surface
* water are listed: surface water runoff and erosion plus contaminated ground

water discharges to surface channels. Soil and surface erosion by wind

act ion is not metit oned , This is surprising because of the IKA that
addressed suppression of wind erosion problems in section 36. Is it not
possible that surfaceicontaminant-borne soil and other particles have blown
offpost and been deposited within the watersheds that feed back onto or away

4 from the Arsenal^ This could be examined with near-surface soil-core

samples and testing for surface-borne analytes offpost. However, offport
soil studles conid'_cted so fir niav have used a core depth great enough to

s.-am1p out detect ion of shai,;o',"surface contamina ion. It is our content ion
that airborne surface erosion should be consid red and examined at a level
of detaiI which "ould render it an insigniftcant fa;ctor or a significant

*~~~... ..... ".,.............. .'r....... • .. , ''' .i:2 n f 2.UtI . ,h:,'u . Jo,Y :r:~i t. ,n r, he p:ocv'.•.

and its past. preseon and future im ' tacts on 5urfta:e .water contaminat ioii

should be included in this section. The issuk, raised here could explain why
" na ,vP ,:.:.:.•J! inn:, wo.re detected in sturace waters ot First

Creek at the southeastertn-most edje of KMA (sec. -4.2.1 p. , 4-. Table .- 2-1
and Fi• . . -g for sim.n!e o 'oation 0,AD, . Figure -. 3-2 would subgest that
thI iont.in•in.ir :zo', "cct.i a rec ha rge phenomenon: does not roun od waltet
move in hi*s di et1or. We r e-;uestr that fo' cons:ider whether or not surface
.iirborie ,or. rn:: iu:, t;., Ira haIve nao ded to some degree otf post ( vI
downwind i For th 2, reason. w,;e would be interested in any contaminant datai
yVaIl 1 hve of1.: " .post biota to the east, ,southeast and south of
F I ., do'(I;i .id 0 to Ce i !'s .iud:e this ifisue In relation to the

*oi) iitalijniat ion a: ish .it ,n i.r l.e in the total. oh• ost area.

..... .I ,.I;!,. .J pr- .;a:::~arv revie-' tLi.; p,1t h-.4.'. the Armny doe.; not het' 0e.e

*, ''." r' :t•.. . '. ' "... . ..... ...:5'; o•! ',er th• rn", ".''rt iii!! .!h;.a it:, Ar

..
X r
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Vul ~ The data presented in Tables 5-1-2, 5.2-1, and 5.3-1 are
4 confusing. The latter tasbies specifies the basis of expression is ug

metil gri dry sediment. T~he fnrnier two tables do not indicate the basis of
expression. i.e.. whether it is on a dry. -wet or other basis. The

nietnokioko;y section pertaininz! to these results (Se-c. 2.3, p. 2-2.4)

specif ies that the sediment samcles were centrifuged to remove excess water
prir t ex rct on ridanI's is Please provide uts with ant explanation for

4the h.)is s ofexpress i(n fot ail data in Sec. 5.0. Wi thout this 4e have no
valid wavy to assess the relevanice of contaminant concentrationis in offpost

sediments.

All COnCen~tf. rt ions. ire expressed "in terts of dry sediment . T h e text wil1l be

C E ý. :s to; rf Ihs

ui -1,Q_ Q);r co-_ccrns tiotitt studies of biota for thi.s opverable

we i r S i ner NO n . 'At ~o:- ot st, ltdk es ot 7ontaim i niin r in bi or ta

t hat I es de0 ir 11 . .e 0 pos S Pe-, U n it. Rather. the studies fo.CUsed
'5 Wv. 11 ~ ..o,;., urnl (D::s I to of !tau; t 111d the sct s : 1t1

ex:Po rt o! "on! 1 .ow :, ant * F i SM.annite r The miovtement studies inrd ica te d
th~i, itesna. o it 1mii:oii '',-te.n1-ad no cottzontzaLI r-a bb it~s could be

":1 e*:;0e 'ed 10 IIUVO. riJ . A.it r t-o.;a t he RM A nio rt h 15o tin .ry We ir e
f, c no wh "1 0 s s t h of t cost cnntautina r on naI real it 11ed in

nOr! JIit a pos '',' itr -ne-:er -omnes ontto KN-A. ý e~c provide

0Ct :'::;'ad i - t S~ (I t I' W her .e ; surtace wAter. grnund warter ) were
0o:_ -- AIco s;71.' a ne v it the invesWtizaon (tf animals movements.

'I h t tzie of the studi. Th,2
4nn .'Oa'a irrc het'' addirossed .in the Otffpost

I f.:7---ntI v be ; n prempared

N' Qd to 'I'4  ýd a.s o e np~ kt

e. . . .I., 'c of t tln'; I l I I t a

-ai he. l r~' ho jirtt t' tught be ex.:pe'i' r

IF

e



III variety of reasons already discussed in the text sample sizes were small,
yet the study did produce results that indicated movemernt of pheasants from
onpost areas to the adjacent offpost areas. More quantification may have
been useful, but the study did achieve its objectives and is sufficient for
the conduct of an EA/FS on this potential pathway.

COMMENI

YQJI._L. SeCC '.1 The title is misleading. Because no summer movements and
wintertime movements of only one bird were mlonitored. the title should read

Results of Fall Movements. Home range implies year-round monitoring which
was not done.

IRE S P ON S E

Most of the pheasants monitored during the study were monitored from Aug~ust
through November, therefore more than fall movements were monitored.
Pheasants were deliberate!-y -monitor d during August before they would be
expected to disperse from the Rocky Mountain Arsenal (RMA) and change their
seasonal use jocations betweorn su-mrier and fall seasons. Depend ing on the
anii.il group addrossed. the term home rangeý masy imply year-round range.
seasonal range. or lifetime range. Because miost pheasants were monitored
for more than one season. w.e beIlieve rhar home range is a more appropriate
ter~ii than tli Ilovementis tor the tit I or this sect ion.

.IQ __.Li.e~ on. t -I. ho-, -.,as death from natural causes deter-minod
for phe~isant tound d ismemhered wýith the transmit ter found nearby' Also.
were any of the :Iirma I carcasses found intact with accompanying transmit ters
arialy-ed for crontamriliant ,:icnrtin2 Transmi tter effect on the na~tural1
movemenit of exper imen tall b ir'ls is never me-at ionod . Was there a period o1
adjustment, to the stress caiused by hanid!iing/radio-fittlng afforded each
animai~l before data were collected from it' we are aware of some studies in
which transm-itter effects onr the animals totally negated the validity of
movemen r t dat a .1 - ho plaed .i rewrdla ad On t ie pheasa'nt recovered 7 .5 mile s
frc~m the! ArSenlal2 More details are needed onl this. What does the termi
radio)-coi Iar- meain. We are not faiml liar with collars used on birds. Usuall.L
a harness or t~i- P lip type of, rad~o irti,'h~iient is used on birds. S ex
s houl1d ri!iI7jte a T b 1 2i 7, h 20 loc.:rt ionr used ais t he cutof f

r Jitr';i ~~ d'.no "op P.oi -- n let T h( i'..'as ria in;e. ie.,mr

ona o I .I' r.........f-'Por-h. i s o ai s intls w4itrh samil ir ra in ges
ex:a r t t? a t.1dio id c t I ~do e' ' ex:t edl It -,;hat po I It i 1!i :lk

a f or ri:1d a ) d C~.'- !~ f; C or2 If Radio C e f fvc t neeQd s t o
br~ . in th ( i uc . 1'' 4''n lpa rA. 3 p. 7-3. ret er-en es,

V 0 !1W! 1 1'p~r' t' 1 n ot Q 0)1iU 1 t O A use0 on I y onec p h InITIt W

1 ~ ~ ~ ~ ~ . K)t !



Death from natural causes was assumed if the transmitter was found mangled

(e.g., the insulation on the antennae ..as chewed) as If the pheasant had
been killed by a predator and/or if the animal's recent movements indicated

that the animal was active and apparently healthy prior to its discovery as

a deceased individual.

Tissue analyses of 'pheasants fouind dead on RMA were beyond the scope of this
investigation. A RMrA-wide study of contamination and contaminant effects in
pheasants was coriduc ted as part of the overal ii RA Biota Assessment Task and
is included in the Biota RI document scheduled for revriew in early 1989.

Pheasants were captured during the late evening hours and were tracked
starting on the following day. None of the pheasants tracked made any
significant chance in habitat during the period following their initial
capture. Most stayed in the samne g._eneral habitat as when captured.
Rel eased pheaisants t tew read ily and with no apparenrt diff iCUltY. Dunke and
Pi Is (1 1)73) reported that p;heasant a ad lust ed to transmit ters within I to 27
days.- Hanson and Preso Lske ( i',-3 )found t hat pheasants i n t he ir study t ha t
had beer.n equi4 :Dei wi th rad iot rarrasit ters d id riot show s igns of physicalI
h ind rai nce The -heasa,;nt a tr uLked iri the RMA s: udiv were t tacked for- extendled
periods of time. thus any redhic tion in movements that miay have occurrod
during the first two days of muovement should niot have significantly affected
overall results.- One study (ilessier- et. al ., 1970) suggecsted that
radlotransmirters lowered survival of pheasants. but the birds used in this
investigation were raised in ,a~ptivity and released into a foreign
e eni;ironme nt -These factors are known to reduce the surv.-ivorshi p of re lets~ed
an ti i '1s

B i )olopis t s f rom FS F p laiced t he rewa rd ba nd s on all phea sa nt S relie as ed w ith

traiusmit rers as a supplementall means of ohtaining data. no-, as a seoariatt

stLud'.

The term radio collar- is equivalent to a bib transmitter. Both bib and
harness transmitters were tested dur-ing a pilot study. The bib collar was
selected becauISe it aslessesl lost by act lye birds th-an was the
harness. ]hte hi b colltar we use(, consisted of a single piece of niateria il
thaL wais cut to fit like a cnillar) over -he head of each pheasant. T he s ex-
of t he p Iheasant s wll be acded to TaiblIe 7. 1- I.

n he ci r:l., Io-Lu c of hoi~e rsges irae in calcu lated hume t ur1ge s 1 ex
l?'v"l? oI af 1ite0r a sU f fi CieQt:.L n umber of captures has beeri reached. The

-. ~~~Cutoff Po i at of 20)u~'insw: selecoted forj `,, esti mat ion o17 mitt ii mi home
raýingeý_s h~is et on pa s st au,"e ( 2 nos e -. ' o2 : Jlenuri c h a nd Tu rne r-. 1)ý69.ý :ti d
o the rs) t h~it, hav e s how iLhi to () ar. s uff L c icnt L y l a rger numbe r to ea(St i nia Lt?
t hc mi ri:; hom rui;ý()1 ýe f stsc~ ic: Q. Tile study deig it::e!:;ced to
I o-1 ! P ph -:1iui tiits at ! i 'f I or ori't imes of d.i aind it different sellisons to

o 7,r 1t !rr Ii ij : arid seasi:ons! 1 h i s in n:I m .'mernt betw4een I i f:Meit, Ise
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The objective of the RU1A pheasant study was to determine if minimum home
ranges were large enough to permit individuals exposed to sites of

4 ~contamination on RMA to move offpost, arid not to simply estimate the home

range of pheasants. The study accomplished this objective in spite of the

loss of pheasants throughout the investigation. Pheasants with smaller home

ranges may have exhl bited a radio ef Fect , but this does riot alter f inding

that some FLMA pheasants did move offpost.

Vol ~.Sc 2 it arag~±~ The statement about "the data obtained
provide an objective anrd aq'uantitative basis for evaluating potential

pathways offpcst- seems to hang out there in the face of admitted problems
with the study. And, as mentioned above, contamination in resident biota
offpost is not presented. Lack of evaluatinz or considering a potential

radio effect surely weakens the results. Some studies have found aberrant

behavior and restrictive movements exhibited by radio-fitted animals. Tire
interpretation at least warraints this consideration. The pheasant that

moved 7.5 miiles offoost was :anuarentlv not radio-fitted but it was reward-

banded. PerhapDs this bird is more representative than were the radio-fi~tted
birdis. if so. a reward-bandiiucý study could have been more enlightening.
A I o. the po-rn tat 'ion of lost r-anisoitt ers may: have !i:c luded an imals that

moved offpast. In para. 2., p. 7-12. the draft Mioto RI (ESE, 1988) should
niot be cit-d ais a reference. .tis not listed ýin h references ,ind
probably haos not be-n released for our review ,vet.

*In Summa,1ry, of Sect ion 7. 0. the discussion of finc nogs rin 7. 2 aIPpears to
present a Fair anid obJect lye assessmenit of the liii. cat ions and findini:,; of
the ridio-!raicking. studies. A stronr'pe-r opinion about the strengths of the
study is what is transmitted prior- to this Point, however. Lastly. the
Evailuation of BitjCon tam;inant "'athwa-,ys g:iv.en in Sec. 7.3 does niot Inclunde
ment ion of exist inz offpcost contamiinat on and its potent ial to contamlinant
offpos' plants or animals.

RESI'ONSL

Shortcumorcins irud Problems that weakened tie data weret presented earl ier in
the section. anid in the first part of the sentence. We agree that the

resrults were less qliant itaitive than woujld haebeen possible with larger
sample sizes and les-s disturba.-nce. neverthkless the investigation results
Were o)h e12tivo :' -111(iitly to hýe eterPossible under the

C i tcr anoe Ttl-e efore, . ead MIuO Ifc ath ric.pe use wanot
cons ,derei Iu t if led.-

Coritariiririt ion ;I r es ideut hi)*i itr ,e add-te:;sed in the itior.i P.1 document %ab ich
,;ill be releaised i!:rly in P1St. The ossesým',n t of risk, off post f roim

!;n~ cuta ned'r~a. !s re inc: ad rc :15 'at of, the 0Otf I pirt
Mull lic'C!e ticn !I~ueumn r 1n is Ii eo cur cur en I-d - Cormml.'t !u (11

the offtutrd tamr t tcrn- -ero .ý,; 'na"o :hrreviolua 2, repoi[1,;
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The pheasant that muoved 7.-5 mileýs oLifpost had been equipped with a radio
transmitter. but the device had teen lost. A reward banding study might
have been more enlighteningF. but would have involved substantially mlore

effort that the current study with no guarantee of a proportional increase
in pertinentt Information. The"1 study did demonstrate that RNA pheasants do

move offpest. a~nd that pheasants from RMA are obtained by hunters. Th e
quantification of risks is a result of these movements is addressed as part

of the Offpost Endangerment Assessment docunicnt that is currently being

prepared.

Uo biological sampling was conducted in the offpost study area because of

limited extent of offpost contaimination from RNA that was detected.

Contaminants of concern to biota were detectpdi in ýzodriments and surface
waters at low levels. Biorai S31muling Linder these ctrcumstances was not

considered appropria)te or necessary because hits above detection limits for

contaminants in these2 media were at low, levels, were sporadic, and for some

contaminal-nts ke-g.. origanochiorine pesticides) the source could niot be

attributed exclusivelly to ?ŽMA. Fhe ha3zard t.o offpost biota as a result of
this contami nant is addressed in trne Oftpost Endangermnent Assessmnent that is
currently being prepared.

'jujujc III :i Ac7rend If i 1i . vi. we would l ike to see l isted ini this
(ec t.n t 1 e toCl1e ra-n1,es an .3' iC. i on l e 'els on or in raw agriculture

commodities th~it were identlýifid in para. G. These data could be shown in

the sec t ion on Pot ent iai I Chem;-ical -S:cec i f ic ARARs for t he EA for h Offpt

* Opera1ble Unit. - KMA.

The toleranrces and iact ion llevels on or in raw al-ricultural commodi ties -4i I i
be prov.'ided in con junction wihQth section on designated (no longer

*potentia31 chemicali-specific :\KA,.s in zhe Offpost. Operaible Unit EAtFS.
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November 11, 1988 ,ouLocA.CoLoP.ooo 8030

£0WANOD J. MCGRATH

Mr. Donald Campbell
Office of the Program Hdnager

for Rocky Mountain Arsenal
Attn: AMXRM-PM/Mr. Donald Campbell
Rocky Mountain Arsenal, Building Il
Commerce City, Colorado 80022-2180

Re: Shell Comments on Offpost Remedial
Investigation Potential ARARs

Dear Mr. Campbell:

Shell Oil Company submits the attached comments on
Appendix H of the draft final report on the Offpost Remedial
Investigation.

4l Very truly yours,

e Edward J. McGrath

4 EJM:TFC:cg
Enclosures
cc: Office of the Program Manager for Rocky Mountain Arsenal

ATTN: AMXP.M-PM: Col. Wallace N. Quintrell
Bldg. E-4460
Aberdeen Proving Grourd, Maryland 21010-5401

Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXR.M-PM: Mr. Bruce Huenefeld
Rocky Mountain Arsenal, Building i1
Commerce City, CO 80022-2180

Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AYMXPRM-RP: Mr. Kevin T. Blose
Rocky Mountain Arsenal, Building i11
Commerce City, CO 80022-2180

I-i
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Mr. Donald L. Campbell
Page 2
November II, 1988

Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-TO: Mr. Brian L. Anderson
Rocky Mountain Arsenal, Building 111
Commerce City, Colorado 80022-2180

Mr. David L. Anderson
Department of Justice
c/o Acumenics Research & Technology
999 18th Street
Suite 501, North Tower
Denver, Colorado 80202

Department of the Army
Environmental Litigation Branch
Pentagon, Room 20444
ATTN: DAJA-LTE: Lt. Col. Scott Isaacson
Washington, DC 20310-2210

Patricia Bohm, Esa.
Office of Attorney General
CERCLA Litigation Section
One Civic Center
1560 Broadway, Suite 250
Denver, CO 80202

Mr. Jeff Edson
Hazardous Materials and Waste Management Division
Colorado Department of Health
4210 East 11th Avenue
Denver, CO 80020

Mr. Robert L. Duprey
Director, Hazardous Waste Management Division
U.S. Environmental Protection Agency, Region VIII
One Denver Place
999 18th Street, Suite 500
Denver, CO 80202-2405

Mr. Connally Mears
Air and Waste Management Division
U.S. Environmental Protection Agency, Region VIII
One Denver Place
999 18th Street, Suite 500
Denver, CO 80202-2405

Mr. Thomas P. Looby
Assistant Director
Colorado Department of Health
4210 East 11th Avenue
Denver, CO 80220
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Shell Oil Company
One Shell Plaza

P.O. Box 4320

Houston. Texas 77210

November 11, 1988

Office of the Program Manager for Rocky Mountain Arsenal \'Z,. •
ATTN: AMXRM-PM: Mr. Donald L. CampbellV
Rocky Mountain Arsenal, Building 111
Commerce City, Colorado 80022-2180

Dear Mr. Campbell:

Enclosed herewith are a portion of Shell Oil's comments on the Draft
Final Report entitled "Offpost Remedial Investigation and Endangerment
Assessment and Applicable or Relevant and Approoriate Reouirements".
Comments on potential cnemicai-specific ARARs will be sent under
separate cover.

Sincerely,

!C. K. Hahn
Manager
Denver Site Project

WEA:ajg

Enclosure

cc: (w/enclosure)
Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-PM: Col. Wallace N. Quintrell
Bldg. E-460
Aberdeen Provina Ground, Maryland 21010-5401

Office of the Program Manaaer For Rocky Mountain Arsenal
ATTN: AMXPM-PP: Mr. Charles Sharmann
Bldg. F-4a60
Aberoeen Proving Ground, Karyland 21010-5401

Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-RP: Mr. Kevin T. Blose
Rocky Mountain Arsenal, Buildino 11
,rnierce City, Coloraoo 80022-2180

J-21
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cc: Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-TO: Mr. Brian L. Anderson
Rocky Mountain Arsenal, Building 111
Commerce City, Colorado 80022-2180

Mr. David L. Anderson
Department of Justice
c/o Acumenics Research & Technology
999 18th Street
Suite 501, North Tower
Denver, Coloraao 80202
Department of the Army
Environmental Litigation Brancn
Pentagon, Room 2D444
ATTN: DAJA-LTE: Lt. Col. Scott 1saacson
Washing:on, DC 20310-2210

Patricia Eohm, Esq.
Office of Attorney General
CERCLA Litigation Section
One Civic Center
1560 Broadway, Suite 250
Denver, CO 80202

Mr. Jeff Edson
Hazardous Materials and Waste Management Division
Colorado Deoartment of Heaizh
4210 East 11th Avenue
Denver, CO 80220

Mr. Robert L. Duprey
Directcr, Hazardous Waste Management DivisionU.S. Environmental Protection AQency, Region VTII
One Denver Place 

- c
999 !3th Street, Suite 500
Denver, CO 80202-2405

Mr. Connally Mears
Air and Waste Management Division
U.S. Environmental 'rotection ýoency, Region VITTOne Denver Place
999 18h Street, Suite 500
Denver, CO 80202-2405

Mr. Thomas P. Looby
Assistant 2irec:cr
Colorado Ceoar:men: c7 7alth
-210 FasE '-th : venue

ve r

4 BPHMBIJ03 - 0002.0.2
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RESPONSES TO SHELL OIL (SHELL) COMIMENrs
ON RFMEDIAL INVESTICATION FOR OFFPOST OPEkAYý-.E UNIT

4 December 13, 1988
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.ird !,it e of T hese

.e: -ind Well

-hnneed to be

7 do:4n* Cu r eit y - the
............... .................. datl f"'os

d data of f cos

7 e v.... ... ý,2 oy rw'n into turther

of f':,wi . *-. e

-or!" a .'L 'i k?, e!:j .'wŽtr o, von tami rzit i on i n t he o f fpos t
aIre-IS .a'S&--ie- 71 V0.T is .sP-:f:*ieý-. to conduct a Feasibility

We arc in a -~e~erer *'hn t' '-.e o,0,-0-.rA-an l Oti ! ICS ; ar*0 i 11SonIc ln IaTCes.

intervoiate.A ov;er atý:il ;Can," -. is.:::u.rt iculiariy in thec jrei beL-.,een
W-1 :S 3,3,11 mnd ,71,,7 IS id2en -f 2,1 n, -.our :o ::n.. The Arrmy is w1i nw,
C0 SU 'r~oi0MenL its moni lori~ng eto in this aýrea to support remedial design
anid ..;ill in-rorDorarte y.olr comm,,rnts.
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Although additional geologic and I ithologic data will help to refine ot ipost
palcochaninels in Sect ions 12, 13. and 114. the two paleochartnels which exert

First Creek and Northern Pathways have been characterized sttfflcientiv to

Identify t hemt as pr-imary pat:hways. Wo beli eve the hydro,ýeologiý. and
geocheMical data is 51utfcieint to supp'ort a FS.

We arie not in agreernen t 'hat more dat .i Is needed be fore the need for

rented Iat ion can be dctermineti. ThL nature of offpost con a~m inatlIon ha- been

reasonably determtined Al though the extent t a J11iw:~ CarOnt:1TMI nt.ion will
have to be recfined for de~nof rentedjat ion syst ems,* we beli Ieve the

character izat ion is suf f i-c nt to determt ine sýhe:her unacceptable risks ire

posed by offpost conitamirnat ien. Thus, the ntic d for remeu jat ion cin be

eva luat ed.

1. c-li. second pariýraiph.

If ex.antpLes Are to be listed. it!senic and mercurry should bký included.

4 The list, of contaminints precsntcd on pa2e I-1 was not intended to be al11-
I n c 1sI nv e .Emphasis wýas picono i is: inrcotii nt which have mi;;rated(
to of fpost areais. A~rsenic . ,aa5iis t to (itf[ost areis at levels just
above the detect ion 1liwits an'! vi'l be listed. However. mtercury was
detected ionly once in thie Srcrirtc and Sumsmer lvjo7 nuaiterly samtpling event
Condittrted ol fpost. The idd it ion of msercury: to this ntroductorry list Is not

4 appropriate.

2. 1=3L:, last raa'r

C iven the Art': 's new o ion itccess to t ne Fill. shon Ildn*, the Task 3
4 ~Technical Plan and supporting documtents be in the !APDF'

All mi*:ttr~iaI5 reie'.'art 'o -::.o Cfru rrbcCtt.1 eicu n t~he
adti~ ittrt ye etrain nr"? ýARI)iý it theý rii;i of isu~ince tor coiitinanto

the Of frost Opera. "" n i t F.-idjnucrninent A.sneFsur:ent EA FS.

3. 1,73 -3 !;ist lire -

Tricnloroethene is refer:-e( 'o. yet t hrouýý:Iou- :mge I - referencesc ire

made to tchactyir The authors shndbe c-n.,is-rent withS t ret r_

ituttenc .t ire
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RESPONSE

The text will be revised to consistently refer to this compound as
trichloroethylene.

CQ•M•ENT

4. £ageJlA, second paragraph.

Is the last sentence true? The area between 80th and 88th Avenues
would be in the Off-Post Area. Under paragraph 8.1 of the RI/FS

Process Document, the Army is Lead Agency. How can EPA have

jurisdiction over TCE -as per previous agreements with the Army"?

RESPQNSE

An Executive Order No. 12580, 52 CFR 2923 (1987) established that the EPA
would be the lead agency in areas where multiple sources are suspected.
Because documented sources of trichloroethylene and other volatile
organohalogens exist to the south and upgradient of the area in question, it
is the Army's position that the EPA will have jurisdiction over the cleanup
in this area.

5. 2agei-_5, paragraph 1.2.1.

Shouldn't the description of the North Boundary System also mention the
recharge trenches?

Construction of the recharge trenches was just beginning at the time this
Draft Final Report was being prepared. The text will be revised to reflect
the addition of the recharge trenches.

6. EageA-6 second paragraph.

CFRCLA shoul d be defin-l ;is the Coarrehensive Fn,:ironmentatl Resrnna;e.
aO•;/,:l~aI.iuu.f Liabi ity Act. as 11lenied by th.q Superfuid Amenn::crr.s

aitd Reauthorization Act. We never refer to SARA setaratel'v in the
Consent Decree or the R'FS Process Diocument: it is a paIrt of CERCI.A.

There is no disagreement that CERC.A w.,as sim , ply amended by SARA. The fact
that SARA w.as listed sepnar,10ely Is only int ended to Indicate thait the K,
not inconsistent with CERCLA and the SARA amendments. In the future, the
Arm,! will simply refer to CEROLA.

J-25
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7. Page-l=a, last paragraph. 5

The Army should clarify that its preliminary evaluation of ARARs is a "
preliminary evaluation of pQjanlial ARARs.

RESEONSE

The text will be revised to clarify that only an identification of polenLiai
chemical specific ARARs have been identified in the RI report.

CO•MENI

8. Eage iQ=1. Figure 1.0-2 should be corrected to include the surface
waters of the O'Brian Canal and the Burlington Ditch from their
confluence with Second Creek to Barr Lake. It might also help to avoid
misunderstandings if the figure made clear that only the surface waters

of Barr Lake are included.

This figure will be revised to include the 0 Br ;an C,inal ind Burlington
Ditch from their conf luence ',.it h Second Cr o 'lakearr..ake. The figure :,;il
a , . be re l,'sei :o :IIKe cieair rt atne onily r ie beingz exaimined in the RI.

9. • •cc~ioa_.2*. second paraiqraph.

This paragraph Implies that the .iIiviusm and Upper Denver are
functionally equivalent. While it is hard to disagree that these two
format ons are in contict. it may still be premature to say that
hydrologically these two fornatiaons *urict ion as one unit.

RES PCIU I

The text states that in areas of subcroppil:g Denver rm sandstones, the
illuvium and Dn.nver Fm are r-onshidered hydr.l! icil I. connected and can act as
ore hvdrogeoiowic unit. Thi:s statement inmp ie:; that flow within the upper
D.-nver Fm unkfer theme 1ircum: ta1rme:+ cn ,:'r :`ndet ,r'onfi:me d conditions
bec.au: of tt, re",t ,vei/ ;igh .r.rai,' , '::; ýK) of the Denver
s mr:trr;trn:m (I,.% tini I~i ni ;~l ) 'crri. r.ts, mm 1t m ". i n,, .•' '.,,,e mm r he~ ).'tmnver -mu mnd

!'h,? e'h! 5n. io- , ',m. .a .:ci '::cnem: ,. uc eb:.xP- ded in the text to
a '.r id .an m : mis mmIr em pm et t . inomm:;.
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10. F.,ge-3=5Q. Sucliorn.L.XKI.

This section should. but does not. provide a statistical treatment of

the analyt ical data.- See. EPA "Cuidance on Remedial Investigations
Under CEFRCLA." at 3-. and 3-11 to 6-12 (June 1985).

RE SIONISE

There is no discussion of7 the need for statistical treatment of data in the

more recent EPA Guidance Document of March 1968.

The cited references would seem to deal more -with data validity. A

discussion of the QA!CC data is Prov:ided in Section 3.3.3. however, we do
niot believe that there is enokigh QA.'CC data to w'at rant a rigorous
statistical treatment. Because the intent of your coimment is niot clear, we
are willing to discuss It with you if we have lnot addressed your concern.

The data1 DrQeentedj In Tables 3.3-i and 3.3-2 provides a listing ot the
f req uecyc ot dcetcution aind rz ný;e o t conce ent rat ions fur taLirge taraIyte
for- samples collected front the ailluv.iail aquifer-. It is aIssumed that
the detect ion limits. t.e?.. CRI~s. -re derived bv USATIIAMA cro-toco~l! and
that thne detect ioni limits are laboratory-speci fic and method-specific.
If this is the case. the report should reflect this information in this
sect Ion.

A!.-(.. the tables shro,-... ident I i the .ini lyt ical methods. i-e.. GC. MS.
O-C~ellectron captu~rc dtco.ICP. etc., for each compound listed. lIn
many cases more th~in ono' itialyt ical method is availiable, -ind it, Is not.
clear fromt Table 3.3-I whether the number of concentration exceeding
CRLs represents (la~a fiomi one met hod or sevora I analytical meithods.

Th? i nforma tion requested is,;provi ded in Table 2.-1.-4. onl pages 2-1 ;1 and
2-. 5. The .tssusmpt ion that CPf~s ire derived by TI SATHAM.\ protocols a rid ire

.Ii'raor. ird ort -o k2 cs 1'~ :r he dat.i provided in 'Table

3.3-i repr-E.sent only one *nrI y cAr method for all the .iiLt~but two.,
Merciir- .ini ir,'Qnic were :iural s..e by differenlt mothodf. In the Denve'r .md
Cr ilnon;vI lie i biatre s spec ifled Ini Tible? 3.3-1.

12.~~~~ r'... 2-I W-- I251 p~r rh.s 2 i 1:' .3.

Thc revp ort s itares tIn ý it i Id r In ,tnd I sod r In wereC no)t o bs vr -.ved .I t
concrt it onsexceed i u;ýg C~i.: I n saint'les f'rom wel, in tue 01 post

F)eat h. 1 Un I The report cont iiinus. howesver, wi th the fol lowi nw,

St~~ -1 t7t;'
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"Aldrin and isodrin were observed at concentrations exceeding CRLs
in analyses from previous sampling episodes. Although these
analyses will not be discussed further here. they will be
addressed in the endangerment assessment. 4

The endangerment assessment should be based upon information presented
in the RI. Historical informnation from previous sampling campaigns,
and possibly of questionable quality, should not be incorporated in the
endangerment assessment.

ES.OSISE

The Offpost Endangerment Assessment (EA) has evaluated data from one
additional samrling quarter, Winter 1967 (March. April 1987) or from all
data collected in 1987 (i.e.. the RI only presents data from the Spring and

Summer 1987 Quarter) and was also detected sporadically offpost during 1985
and 1986 sampling events. Because aldrin was detected in the Winter lq87
sampling quarter and detected sporadically otfpost during 1985 and 1966 it
has been evaluated by the EA. Isodrin has not been detected in the Offpost

Operable Unit since the Revision I11-ao0° Program began monitoring in
December of 1935 and -,will not be evaluated by the FA. The text will be
revised to reflect these facts.

The ,winrter i', J.atj were niot inciuded in the K; because the most recentiy
installed offpost alluvial wells (23 wells) were not available for sampling
during the Winter 1967 quarter- Thus. the limited number of analyses
obtained duririýg the Winter 1.•5;7 quarter wouid have provided little if any
additional intormat ton which had not already been presented in the
Con tam i nat ion Assessment Report (CAR) ( ESF. 1 ,5) . For this reason. datta
from the Winter 1967 quarter were not presented Ln the RI report. However,
data from the Winter 1987 quarter- were used In the EA to provide a larger
data base with -,which to evaluate the variability in contaminant
concentrations from critical wells (i.e., 373;..•, Boiler, etc.). Chemical
data obtained from offpost wells during the winter l187 quarter will be
provided in the Draft Final version of the RVA Water Remedial Investigation.

13. Fa•ze-3-10'-,-S • i n 3.:,a

,:n aLik, d re , ,! ;,wea that. it, p:nr. c ai , the coun lrrim tio•o (t dieldt in or
endrin in off post ýrouird water bY CC. MiS has nor boen possible in Illy nf
the arial•.'';e!

CofiI i r;:;at ion oi d t iir I; . i eid it2 in " rI it i Fi'o t frord waerrv by CC,'M: world
not b,-' et.:pectoi be .t'r:,, thc LC M, 1 '1; h od P, cc,' ion ..1i!i: . 1 ippiea::it IlItci'
three to futo t tie. hr i jer -n,,? t:r e h'g;1(';? o" opost ,'anlceotar . ji ; dl ! Oetedtt
by the CC aiiethol . The :sýtust .ln•t a.il diffeter 'es betwein org'afochlatrine
pesti i'le dcte'te iota i iatfi . ir tI CC .iand CC.,.; ie? hoP; ate ii:;i'a i n
SLet: r i ()r j. 3, a. •

.J-M•
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CQMMEI

14. [ag_9=Lbraugh_9=3•

A discussion of the Irondale Groundwater Contaminant System should be
included here with the other systems since the downgradient groundwater
is within the Offpost Operable Unit.

We will provide a brief discussion of the Irondale ground water containment
system here even though the areas downgradient of the system fall under the

jurisdiction of the EPA.

NOTE: Comments from Shell on potential ARARs are addressed separately.

1-20



STATE Of COLOBADO
COLORADO DEPARTMENT OF HEALTH
4210 k IIh Avenue t reK>

f3~3) L'~3B '-~ 16NOV 1988~

" ~,over iwme4

November 15, 1938

Mr. Donald Campbell
Office of the Program ,.lManager f[rTo-

Roc•;y I-.ountain Arsenal
Attn: AMXRM-PM, Building 111
Commerce City, Co 30022-2130

RE: The Offpost Operable Unit Remedial Investigation and Chemi-
cal Specific &o,'icable or ReL•vant aan] \,.ooriate Require- 4
ments Draft Final Report

De r M!r. '-'a

Enclosed are the State's comments on the Offpost Operable
Unit Remedial investigation and Chemical Specific Applicable or 0
Relevant an] Appropriate Requirements Draft Final Report. The
report presents a more rigorous discuission of groundwater con-
tamination than the Army has presented in the past. Nonetheless,
there are numerous areas of concern that have not been addressed.
Those area;. are discusse] in detail in the enIosed comments.

As the report is or will oe available to the public, w? sug-
ge-t that iL not be finalized due to the recognized need to col-
lect furthier data and because further data collection may Change
conclusions that appear in the text. If the report is finalized,
the Exeti;ve Summary should includf? a statement acknowledg'_ng
that additional information is being collected an] may alter the
conclu1ionZ. Such a statement i important .so that the public is
not misled with respect to the nature and extent of contamination
affect: n3 •fp',s: ur'eas.

A.; you kKnow, th- re2port contains a vazt amount of informa-
1-T, 3Lti- r-yviewe., th,- data as exten.;ively as possible

in th• cs)nment period pro ided. The 3tate will continu.,' its
rev ie-. and will proviJ-d ,ddtr iona co;m.nt. as nec d.;sary.

The 7inal Task. 2. T..cnnical Plan inJiatas that a nu:•Ib.2r of
i-',,lia; woul j b,: idilresed in the , f2fpost Rem A ia I Investigac .ion
Report. However, it dor:; not appear tht 'Ll of th-e issues
have been ad rausel :i t I: R: reao'rt. Th,-rfor2 , th Ltare! ha3

J- 3')

i~ii



Donald Campbell Q
November 16, 1933
Page 2 .,

included several comments which relate to statement3 made in the
Task 39 Techinical Plan.

If you have any CaestioW. i:rjarding the comments, please
contact 7ir. Greg Brand with this Division.

Sincerely,

David C. Shelton
Director, Hazardous Materiji and Waste

lana.emŽent Dvi3s:on

PB/rw

-c: M~iohael Z. M{opŽ

David L. Anderson
Chris Hahn
Edward J. McGrath
Connal ly >eeIr

Lt. Col. Scott Isaacson
Tony Truschel

enclosure

C:-732J00', PBFIL S I116CMBL..LTR

J-]3
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RESPONSE TO COMMENTS
FROM COLORADO DEPARTMENT OF HEALTH X11

December 13, 1988

G ERRALCO•2a£•uS

COMMENTA_

I. Throughout the Offpost Operable Unit Remedial Investigation and
Chemical Specific Applicable or Relevant and Appropriate Requirements
Draft Final Report, the Army acknowledges that the data collected to
date suggest that additional information is needed to fully define the
nature and extent of off-post contamination. The State agrees that

additional data should be collected. Therefore, the report should not *
be finalized until sufficient information has been collected, or in the
event the report is finalized, a statement should be included in the
Executive Summary indicating that data collection is ongoing and that
the conclusions set forth in the report may change.

RES2QUSE *l

It is the Army's position that the nature and extent of offpost ground water
and siirfice ;ater c-ontamiinýti ion hrve been suff icien: i1; described for
concuc tin:g an EndangemIen L .issessme n t[-easi. b iiit Study kEA/FS). We do
recognize the need to collect additional data to support remedial design.
However. we believe it would be inappropriate to delay the cleanup of ground O *
water in the offpost area to collect data which will not have an impact on
the FA/FS.

The Army has also recognized the need to collect additional data pertaining
to other media, such as sediments and soils, in the Offpost Operable Unit.
Although the data available suggest that these media have been largely *
unaffected by contamination from i.IA, we are currently collecting additional
data relative to these media to supplement the data presented in the
Remedial Investigation (RI). If these data suggest that these media will
require eventual remediatlon, they -;ill be addressed in an addendum to the
RI and EA/FS reports.

NOTE: Assume 2nd Comment -. is Comment -2.

Cor,',, 11. -Li ._ -.

2. Substantial availabie sources of rele%%ant data have riot been utilized
or incor-porated in the of'-,,ost remedial nrv.est;gat ion. The failure to 1
include ill ri'::ii l.ible inforair ion in the interpretnt ions presented in
the oltpont reoiediii nr.':e:;t ia.nt on ma.ly rk'uit in an incompletei

ch.irc'terizntion at the ofltpost contaiminit iron and resiit in an
1ud eC iQ t; e o! :he I 0. ,1:; e P)tentt a e 1 1 tccted by contanmsi n.. ¢lin

m ir�;•tni In tom KMA. The dr~it" re;(,ort, -•null be redrafted to include

currentiy ,v. ilahie da&,n 'rom the toillowirir s,)urics:

J - 32
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a. Historical data from the domestic ("DOM") and other (0OTH-) series0

wells. (By failing to incIlude this information in the offpost

remedial investigation. a substantially smaller zone of shallow

groundwater contamination is depicted in the report than that

documented historically. See general comment number 4.)

~SESEQSE
Domestic wells have not been constructed to meet specifications for water

quality monitoring ýwells. Thus. water chemiistry data fromt these wells may

be of questionable quality. The "DOM" and .0TH I.series -wells have not been

monitored in 198' and it 'i,: niot appropriate to include historic data fromt

these wells when constructing chemical distribution maps for 1987.

The chemical distributions obtained fromt the consumptive use programs were

compared to those prepared in the RI and are in geniera I agreement.

Permanent monitoring wells -were sited to encomipass those areas indicating

cofir ami nat ion as a result of the consumot ive use moni toritng. We agree that

additional -wells will be needed for- remedial design downgradient of the

irrigation canals where the 'plumes emanating fromt RMA are significantly

diluted by virtue of rechargeP fromi thc- canials. We wilincorporate specific

recommendat ions you may hxv~e "or select i:g locat ions for addi tionalI

monitoring wells downgradient of the canials.

b, Historical shallo-.c iq uifer contamination data north of 112th 0 *
Avenue and west of Havana Street documented in the 1')67 Offpost
CAR and various Army. consumptive use programi reports. (without

prior knowledge of the Rocky Mountain ArsenaiL. the public (or any
other reader) -will not have any concept of the historical extent

of contamination. Fulrthermre.r0 the failure to include this
infor-mation is miisleaiding; in that contamination 'migration I
calculations will be based on the present interpretation of the
extent of a plume rather than on the historical extent of a

A clearer summary of the results, of the Offpost CAR (F.SE. 1987) and the

Consumot lye U~se Rer_,orts will be inicludied in the RI. Much of this background
daita asincluded in the T,cc.K:,! Nm anid P~tiuto lots from these
prograimu, will be included in the Finial RI Report.

This comment suggýests that cornt~imrm nant conceni-trat ionis and dist ribut ions in
the? Off~nos, pei~ Unit hx.ve remaI~nod relit ively unchain;_ed since-k the
Consinit" ye Uise progr-xliuý ',;Pre cunhutc t c . 1:r-,;e v er - cc)ntt .i mi n ýinti

concentrat ions hav-,e tlailen steados is t. F.rvidemced by. chemic(.i1 results

fur-sm e from mnsn 'a -- ell,,; rd ~i of the RMA north boundalry.
The Army is v-i I irig to lisase cdaagaops ;here low, Ieve is of KIM.

0urIfa:1 Pnt, 1at~iil J[i' h Lv beeIn d e e ted (I t heC Of f'Pc t tnrI ble 0
Uni t. Bi.:t . the Army dIos niot bel hvek tha t - he dat .iL0 cle c t ed s evk2ral yea Ir s

.J-3 3
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ago from domestic wells necessarily represents the present extent of
contamination. Also. full size drawings showing the distribut ion of DIMP
and other target anal 'Ytes are available to CDI! upon request as Indicated in
our response to Specific Comment a42.

c. Data collected purS' ant to the EPA RMA Offpost Ri/ES.

Data from the EPA R.MA Offpost P!/FS are only included to the extent that
they impact conclusions reached for areas under the jurisdiction of the
A rmy. -It is neither logical nor cost-effective to present data which is
relevant only to areas under the Jurisdiction of the EPA and has no bearing
on t he areas being, addressed by the Arm-y. However. a summary of potential
sources in the EPA study area,. resulting plumes that may be impacting the
area north of 80th Avenue and a general discussion of the nature 3nd extent'
of contamination in the lrondale area will be added to the Final RI Report-

3. Data from the foilowin2 sources should be included in the offpost

remtedial investigation as soon as it becomnes available:

a Results fromt he 'in-Countv -lesith Deoartment door-to-door survey
in the offpos: operaible unit area. The survey will. better define 0
the location of wI. eli dievth. how, the weji ater is used. an1d
ho*w long people hav!e lived or worked on the property. T he
f ind ings5 Of this surv:ey wil I. 1ikeiv Increase the number of known
wel is -which are or have the potent iai to he contaminated from the
Rocky Mounta in Ar.,en Il. The Army should be prepared to mnit iate a1

COtiorehens ive samnili;ng prograni for new wel iIs to asse2ss public
exposure to iUNA conlaminiants. The results of this. samniling
program may effect the definition of the extent of contamination
in the e-ffpost remedial investigation study area-

Fhe Arm-' has conduicted ma' Il and door-to-door surveys in the Offpost Operable
Unit: p.ror, Dke,-e~nter !-, t. October :111 ad is Confident ;e have ident ified
most J:,rz St uv al g ýutd ater.!o-ee the Ar::ty has already staited
their wi Ilingtless to mintlate a comtprehernsive sap n rogramn for new wells
Ident iiLf jel'.' Tr I C(11unt '; HVILc h benpart;iieni Becajuse the door-to-doer survey
is ju:sf be~inn~incý. it is doutj ttiij that analyticail data- from-, a fulture
Conf-timt' i,:e le~ Pr'rýt rv! j eav al wti the next severajl mionths-;
We do n~ot be ve 1a reuss: frrmi a-id ions il pr vat e wlsamtples wjill
,lit er "I.? he deli nit :o of the2 e2xten: (it offouroti ud water con tantimnation-
thujs. the post conti2 o)f rmdaacioso ff2(-.owat fo- .idditionaL
Cois~imptiv ;ý. u it~i is not ;arranted.

J-3L
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b -NNT Data from the recently discovered seeps occurring at residences

immediately north of the North Boundary Conta inmenit System. T he4
Sta te and the Army scimp' ed one of the seeps on November 11 , 1983.
State data from these samples will be provided tot the Army as soon
as they are ava l~ible. If the seep contairis contaimiuiition
associated with the Rocky Mountain Arsenal, these occurrences will
need to be investigated further.

The Army has initiated a program to sam~pie several seeps nioted along First
Creek just north of the North Boundary Conta inment System (NBCS) . The Army
Is prepared to conduct a t horoutzl invest igatition of this pot)ent ia3l pathway it 0
preliminary data indic:ate these seeps are contamlinited. Althoaýyh this
information will not be presented in *he RIFA.'FS, these data will be
evaluated to determine if unacceptable :lsks are present. If unacceptable
risks are ident ifled- remiedial actijonk s) wiii be imricemented is soon as
possible to mitigate them. However, we do niot believe that remediat ion of
the source of these seers (i.e- .ailluvia.! ground waenshould be postponedp
to wait for th*e resullts of this sampling profc)rarm. This data will be
provided in an addendum to the R! anid EAFS reports.

4. As the State's Task 39 and Of "'post CAR Comments indicalte, it is *
inannpropriate to arbitrazrily 11imit the bou idaries of the offpost
remedial investigation study area. As stated in general comment number
i above. the h'storical-. data se diemonstrates that, the contaminant

distri.but oio fromi RNA e~xtends b.eyon,,d the Army's study area. It makes
little sense to design andi imricsen: n offpost, rentedy without
evalluating all available diata.I Us igasubIset of the available datap
may result in the impiemienltat ion of ari Incomnilete rernnico.

In addition,. the north and northeast boundaries of the stuidy area
appenar to h e ;tnh I bttn a1 full ief 5n.4tion of the extent of
contaminat zon. The limits el t he of f post, remledialI infves t igalt ion sturdy
area must be defined by the ex-tent of contaiminat ion aid jcent to and
nnig ra t ng from the RY'A- not b.y pre-selected bounda-ries.

tr 0e eT!nt on 7~. a !: Ir. on nr. :: 2 nut ec-.a.tc h oj h-b ised :irt ion
l evel; will :;onme hnc ~ e I i ;-'itete ner (4 t o d ef:1n e t.he d is tal ex:t ent o
the "o,; levej c ont amin i nit I',on The NCPI re'iu tes t hi t t he nal"U re2 aind

eoen 'D Conmr Ia cn 1~ ý t 1 D a 1 runt o f t he r em ed ia I
zInve st jit io~ 01 eaIs i 1 s t i, ý Fu1P hr- mr re u. ifurue t ox .ri n1o;g cal:
~,u d 1 ma';) nd 'La h.n11 -~o II ex'Dos'-nres to iuow conucentruit ons of

o l A nc17tanina.nO' :,. "Ici hea It h 2,fects. I her2i of e
e WfS fii us e si..de to de "no n-c ;u. ext-ent of -L of (,o-;t c on! :ui tna t i on

witit!n Ohe C lUt rt tur recnoy durimng the offpo)SL renunil ai, p

3 3j



The historical data presented in the Consumpt 1-,e Use Phase I Report (CU
Phase 1) do not support CDlls commlent MEE 1')65). As presented in this

report. the three wp'ils which lie to the north and northeast of the Ofvp'tm
Operable Unit northnern and northeast houndst v, did not exhibit detectablec

levels of any RIIA contaminants I DNII]' D9CP. U)CHD. thiorinated pest icides.
volatilie arosiat Ic or volatile orý;anohilogens I. Frurtcermore. as -,tat"'i

previously. 'ho Arm~y contend.- that t he ext ent at contaolnat ion as in" rtc-f

by t he CUi Phas, i Report and the Offaost CAR are cons I stent. with that
presented in the RI.

The sewtnd and third pars-:-.-aph of this comnrenr suggest that the bun~daries,
of the Offpost Oper ,ble Unit ýerv set ,,;thout Ain' c'onsiderat ion of
prolimitnary chemnistrvy ind hvrcl~cdato. V-his is rot tht, tase o tc t

mon it or i n has been conuctac t'' t rhe nor rh a nI nor: heai t of the 01 pant
Operable Unit bouinda riLes. The no~ndndr ies have been est abhi shed based ua
prel imiinar-y monlitoringý datai ond ,,round wi C nd surf ~ce water flow
patterns. We be.l ie':e that the boundarics hav-e been aptpropriately set.
incorpnora:it ing monitori ng dai a and us ing, somnd sc en tit i jld;gemnent.

5. Ther e a re an l-aaaftf i c i L?-- nunibe r of a]I wn.,i oIa : .i'p-, r %:on, or ing we Ii
nortLnmes t o f t he Nor tnc ýoun,!a - Cona , i on;en* Systc%. to def im- h
ext ent o1 sna I low,, groundwait er . on , imi ia t ion - t: impossible to
detect contaminants ":.e:'f t..e2 R. co. iCh With the pIresenO-t
mon i tor ingl~ sytems i. ilon 5 A-nc cn. onta~in nonooring -ell at

coarse denS iJ 110-o19 t heir- ~ an.I Ar'SC' 3les. Kiddi Pr " no.

mon ito -1 ing ,el >I are needed in; Sez: !orhl : And to correct thk,I

Contamin ina ri such as c u totaný.:DM hxv:e been de t ccted

hiStorically Intthe ar-ea. north*n-west ot thne NJor*,wi5 Ronnaarý
Containment Systeta (off fpobt seCtions Aind 10) -Ltn th aid Ot
consumpt. ive use we] Is. A chloroform pi ue has been prei iminr..tri
.iel :tCeard in this arze:i Flcr -. 3; -c x tww Is e~xi~t to
de fi1ne t he ex t.en t oft hne 001"InVi inon f. LO Te 117 Kanikow yrnurlni~ ti'
nmodei ing inveLst igation showoA this oreA to be a signi ficant pant
contaminant pathway. The north-west slmite ls isignit ica-nt arwt
rust be fu I ly !v Finecd 1 '." to fij I he nii.t ' o cr~ho

'om itd he d:.tm tedj i:;( re:i i ~ r" :c.,o & e.i.

comme nt

We ire i n ag iI rrtet! tno -te'et...I .i .... hi e ne& edi n S"-t-x n 5

rec''msendn lot", f or .iC. !tt .ion t...........I mm1 "a 1t "A H

rat i zes o ha sei1 ivit 4 Land. h Aa o m u bc~s

roa 1.e~a 7e es ' s s: rr el v, :s e .i nh. d
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The Army believes that the nature and extent of contamina tion downgradient
of the Northwest Boundary Containment System (NWBCS) is reasonably well
understood. However, the extent of contaminants which persist in this area
(i.e. , primarily chloroform, and dieldrin) need further def inition for

remedial design. A plan for a supplemental technical investigation (STI)
will be formulated as a part of alterniatives developed in the F". The

results of this monitoring ,;ill be provided in the remedial desig~n document

for this area.

cQM':-"UmT_

6. There are an insuff4c ient number of upper Denver Format ion groundw.'ater
monitoring wells up and downrgrad lent of the North,,est Boundary

Conta inment System to determine the extent of upper Doenver
contamination in this area. The limited monnitoring w.ells unpgradient of
the Northwest Haunidar' Con~tainment System indicate the presence of
Derive r For mat ion cc) n.,am 4 aat i on dcg r- .idrin a nd d i eId r iti) . Therefore,
additilonai monitarinz -,ellIs up and downgrad ient of the containment
system must be installed to determine the lull extenit of DenveLr
Format iun con tam irnat ion.

Subs L~tan I Iloin i to an nc of t he Denver Fin downg rad i en t of t he Nor t h Roon nda ry
Co I n:110 it t it k N S e T'cr onclur t d -The pr ima ry rantamn~i.rant

pathway to the Denver Formation (Fmi) dow.ngradient of the NBCS was identified
in the Rr as *:erticai ira o fromt the allluvinl aquifer. Average I inear
velocities within the m;ost permeable zones of~ the Deniver Fit do not support

the 'Potential for extensive lateral migratioto through the Den-:er Frii. As
sueh. th.e potent ial far Denver Fm contanlinat ion do-,nLerad lent of the NWECS is
expected to be directlyv related to the level of contamination in the
overlying alluvium. Sociuse ai'luvial aquifer contaioinant concentrations
do~wngridient of the NW4CS are ge-nerally orders of ma'gnitude less thain those
observed dowrigradlicrt ofthe NBCS. a correspond ing decrease in contaminant
concentrations in the upper Denver Fm do4Wn~gradient of the NWI1CS is expected.
However, the Army realizes the need to evaluate the potential for Denver Fm
contaminat ion do-,wngraclient Of the NWS5C3 xi th actual nionitoring daita. The
Army; is -4ill ing to discuss your specific recommendai ions for onitoringj of
t he Denver Fmu downgrad i'ent. of the NWFICS and inr-orpcra~e thenii into a plan for-
t he STI discussed in o ur response to Comment -5.

7 . Whil Ie progress nas heen 7iade i n maipp ing itid corre [ait i ng; Deniver
Format ion sand units cn'lzadient and (lowilgralienit of the North iAountdarv
Containmrent Sya-te.i1':CJ1- ' inclul~d in, an enhanrced uniderstand ini of
contast nant m o veomentor in' tha Dorny en ýor mat -ion a I on; t hit Torn h boU! ndarT.;
the distribution af con~tamilnants iminnedna~tely downigradnent ttom the,

resoived prior to ev 'a: ng reniialaternajtives. Those iL~ucsen Are:

J- 37



a. Contaminated Denver Forrmation monitoring wells that could not be
correlated with sandstone units identified onpost or at the NBCS
need to be assessed to determine how the wells became contaminated
(i.e., what was and currently is the transport mechanism); and i

We believe that these wells became contaminated primarily as a result of
vertical migration from the alluvial aquifer. III the few instances where
contaminat ion of the Denver Fmn e::t ends benecat h t he upper sand units at a
cluster site. the most probable pa3thwa:,y is migration down poorly constructed
Denver Fm wells just upgradient of the detections. For example. a poorly
constructed consurmet ve use well comeleted in the Deniver Fmn was abandoned
near 96th Avenue and Peoria St reet several ve,irti ago. The eXamtinria inn (it

travel times in the Denver Fm., presented on pa;:e 3-l1d. does not support a
rheory of lateral nii.zrarion ovrer sigznif~icant diistances through the D~enver
Fri. We do not be!lieve .nat t he contam-ina t Ion is t he resul t of lateral
migration from near source areas throug-h the Denver Fmn. For the majority of
orgzanic coritaini nants, this explanat ion was reinforced by the absence of
contaminat ion in strat israi.hical lv, euv cut nits upgrad lent andi onpost. I
Thus.- even thounh several1 o L f:.ost Deriver Fm we:c i I a couIl d not be correl[at ed
wi th onpos t un itrs. we be1iteve t not tnhe t ransport p t hways are understood
reasonably well.

b.- The h'.'dro lo--, andi contanii nan I d i s bih'. ion shout;d be fur-therI

evalIua ted to determine if con-tamina.nts observed in the Denver
Format ion are &ýe to laten! m !ovem-ent in sandstone units acroins
the norrh bojinaa.ry or by dlowowarv.-ir movenjent from the alluvial
aquiffer to 'he Denve-r for-iiir. ion k.is ev idenced by observed v;ert ical
gradients do. ul ai ent of the north boutndary). The State sufspocts
that both scernij r i o: ý,-e5u It in Deve OrIa t ion roo1t ai niit ion.

R-PSEUISE

As stated In our response to cou:nniert 7aj -.-we i ýleve that the contalnatm ion
present offpost in the Donv:er Ffn is pr-Iimrily - resuilt of vertical migraition
from the alluvial aqui fer or tpost (either- by natural mini'rat ion or migrat ion
down poor lv con! t rur ed' wi Howe.'e r . we agree t h.i t for somie compoiinds;

Sontnj:.s~v n~orscn~erc.~n. ,~';.cc . i~. t Ln pat tt.-,.jvs ýire nor ci

An eva~luation or1) It :.jnorr batn'vr k5~ .~o vlir~e n1InjIjets of
OIenrve r ;:IweI .v o'nr os"3 n0. r t .'nrh ?nn n cu ) r i h orf exaimp
bedirr;:'K ',;(?I Is hv O'..'Qrl :jbnjfIcd ono:;' nerýIlsv.ne an ut not h (it0
RMA) th.jt ma.'y hriv icteý'. or .vro rcrrent. .ctln.ý Is Vreterred ntwi To
the Dt.-nver Cm.Thn. t neor'- c: ný Ih sr; to ! 'o Del~.v Fm .I r e cotip I
Dos:'i ; t' tic t ra.vel ine, --: t n in t he 1oivevr Ff,j d 1 s,-eýd oni page~t 3-1 1;
do n~o' tra 1 1uu ' ,r -Is~ -11r~ito tho -F. ni
tjjj jitouj 1j~t an I) (m o o: F;.n-.' I:iio'ror ini'w.e 1 1, Al!d jna1
dsc; si on of' I. t hwavs to tLhe denve.-r irs i s pr o-viiedo ini t he I or-!hcoiiiing
Reg;i on,' I Cr ound Wate r Fl1ow, Modeio 1~ it- FRA I eor,
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8. While progress has been made in identifying nontarget compounds

detected in groundwater. efforts must continue to identify additional

semi-volatile unknowns, such as UNK 562, UNK 536. UNK 589. UNK 652, and
UNK 657. The State agrees that caprolactum, dichloroben7ene and Bis-
phthalate should be added to the offpost target analyte list. The

State also agrees that additional CCMS analyses on the acid fraction
for semi-volatile organics is necessary. The State further recommends
that samples from new monitoring welis constructed under the Composite
Well Program be GCCMS screened. particularly wells shich will be

constructed in the northw•'est plume area.

HLA to respond.

C,. .... IENT 2a

9. The State concurs -i th the need to model the of Ipost groundwaater syvutem
to simulate future cor-,asinaut con0er, t i ,ons in t.he Illu1%ial aIuifer.
li'ever. num,.,rous issMes arm lA0(23tons nTI eEW to be resolved before the
Ind igs and conclusions drawn rom' the modeling effort can be

accect ed•

a. Harding 1..awson Associates if LA" ) has assembled a 1,.1rie data base
of a-quifer properties and water levei in"orý.t1on. I'he oFfpost I *
modeling effort shouid ut i i ze t he i nformat ion rom the }h.A
dat .wba;e

The ground -,ater flow 1 tran:;port xodeo ing ef fort in the RY:\ Of fpost Operable 1
Un I t . included all the avrL i il 1 :2 0o.':,1t ion it th is ,trtea . These data
cont.a in all informat Ion from rrcvicu: studies in the area (Koni kos l475,
1 9M7 Robson, 1976. Warner. 19V9; MK E. !'h-7 ; Ebasco, 9,7: and FACWSaD 1 I0r',7

as w.ell as data from Tars 25. 36. and 3'J and the momt recent information
published by ESE HiY). This inc ludes the data from the Water Retedial

r:'.:ent!gat ion Reert (WRIR; .

b. ,r':t i .4n :g s tosed] I(,' ut ;inL ite ani i errrot'opert ies and taaber t le
oi,:'I,!." i,)::.; pi,' -:"Q y , :U) de','c i:, . re :o idi d illn the r , t

Similar ly. a storagýýe coetli cicnt of .05 to .25 was assined in the
,ltrod,, . but !,o ,i:;i r!,, r: " :; p m .. I del . T%.. im; n-ormsa i on c i:;h4,ul
be inc uded r: *he ror:

.1 - i'n

3
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Details of the Kriging, including semi-variograms. are on file and available
upon request. but we do not feel this information is appropriate or-
necessary for the RI report. The Kriging '';,ts used to make a first estimate 4

of aquifer properties used in the model. These data were then adjusted

during the model calibration procedure to achieve a best fit between the
model calculated water table elevai ion and the observed .:ater table

elevation. The Krlging aided in the calibration of the model by minimizing
the number of calibration simulations needed to achieve acceptable agreement

with water table data.

In the vicinity of the NBCS to the O'Brian Canal a storage coefficient of
.05 was used. Elsewhere in the model are:i a stnraee coefficient of .25 was
used. A discussion of the distribution of storage coefficient values used
in the model will be included in the report

c. A no-flo'. boundary was used tor the contact between the alluvial.

aquifer incd the Denver torra:,t ion. A sensit ivity analysis should 4
have h,%en pertoc:red on tite bouridary conditIion to verify the
val idý ty ot the no-flo; blowhnnda ry istisump ion. (Leakage from the
Denv.er -•Ort. lt : 11 1 cain ,! ",'er" Iv:toi tlnt *0 . ,1nron 3 and

Model simulations w;ere conducted to st the impact of leakage from the
Denver Formationr on flow in the a!l:tv.al aIiquior . Leakage from subcrops r)f
the De v "or t ian aS well .a?:-'.,r l -i ge f .-r.11 the underlying DerIver L

Forma:tion were mode~ed. This i"e?:ia-ge h:id nec•igi.ble effect on flow in the

alluvi.al aqmii"-,z .4i.h W eiard, 'n s'enaririn 3 and .i (South Adams County
Well f i, i d pu , i, , the ;;ia jot r echna -. sources to the alluvial aquifer
between the c6rii.n C 'rIm and Btur;l i,:;'on Ditch and the South Platte Rivor-
were canal leikap,, 00()- gpm) and in:it rat ion of irrigation water (2335
gpmn. Lenkace from the Denver Formv it Ion is severn I orders of migni tude less
thaitn •h1s. Thus. "he frm:, , tif (i of -t1,l fla< o r-):;I he, Dte nver Fm is vert
small Ind won id a'e negme b,' e affect on tLne results ot si mulations 3
and ".

d. - .1; i l.1 r,'!'. seni:;i i.'it v :,r' iy e!: s.' n ou;i p..' I r forotm id e n the

(! ci.,rc 27-''). the:,,. inunlar ,oren •' u i ,.e ,l:pr-o:.: imaltd lbv f1mw' lines.•

bo le, is .. r :, ' r :o n t e r-b;: :, .,i. :

1 6

.- ',, o o



In the calibration simulations the northeast and southwest bounda:ries were

specified head. The calibrated model was then used to calculate the flow

across these model boundaries. The model calculated flow quantities across

the southwest model boundaryv were comoared with MKE mode]ling efforts in the

noearby area and found to be in reasonable agreement. Note that the aquifer

thickness is fairly large along the Southwest boundary which results in

significant underf low across this boundary. The aquifer thickness along the

northeast boundary is less and the resulting underfiow is smaller.

e. It does not appear 'that a mass balance was computed for the model.-
Wos it' The per-,ent errors for various simu lat ions should be
presented in the report.

Mass balance error for f low and contaminant mass were ca lcul~ited by the
mod el. This 'Is an intornai chocF. In the model -Mass balance erro~rs we re
less than one percent for f low and less than 2.5 percent for contaminant
mass in the model. simiulations. These overall mass balance results will be

aidded to the tex-t of 'he K1. Mass n~ilance detalils are onl Hile and ire

x.-,i "I b k2 upoil requ~est

f. A sensit ivity anailysls must be completed for the rechar~ge
est imates assigned to the Burl ington Elitch and the O"Brian Canal.

These cana Is appear to naean ilmportaint lmpact on Contaminant
plumes. rf the laaeis overesti;mated, t he steady-state history-
match wil overes. imaite hydraul ic conduct ivity arid result itt a p4
miodel thatir uniderostimat tes ii ushli nz ' Imes to c leai ti p t he vqitifor.

Re cha r ge quattt i t ies for canal 1 eakawe and percolat ion of ;irri Rati!on water
w;e re o btLa in ed F rom '.h e I re ch, i f? st.ud i (MK i. I 9, 7.. The I1FIE recharge 4
data were a3nalyzeod on a cell by cell ba-sis and uised in the current modk.,l
No -sigý,n ifcant changesk? in tic iIF rochalrce- data w;ero nl.tade1 Mi1no!, Chan r O

taei:: tncMK r.:itre atim..tes, itciude .t ed~ictiotn in rechairge 1 r(
rt T .1 t if)- itl týL ')f '.-1 i:1II ' -I. o a I ot utt nd red in t rjblItt O' O r f c n

laaeto bet ter m ":.hw'Iter lee.dsr,-:g the cat ibrtit ort proves,-; it is
ilirportiti1t to noto thait total catral.l~kg wa.s kept constaItt4

'o jh rlor dnA indi.r howl4 irt o, ie k- i o wi ; trea it at
teen 0T1 i re sI a l theI o 1 I o rt Ittd hek t 110 o y vei . r f, t Cr e' 1 t

bhe eitheQr Zlin in ng or lorýs in.



R.ESPONSE ,

0
On average, First Creek loses water to the alluvial aquifer as described in

Section 4.0. The average annual leakage from First Creek was determined i
front flow data obtained at the gages at the North Boundary of MNA and at
H~ighwi:, 2. This recharge to the aquifer was assumed to be constant.
Because the bottom of the iimpoundmtent alonig First Creek is always above t he
water table. whila other reaches of First Creek may, g-ain or- lose water, the 4
total recharge was assumed to be fromt thue imipoundment. A description of how
recharge from First Creek was treated will be added to the text-

10. The surface water and sediment sampling performed in First Creek are 0
insuffi c ient.- As the State's Off 'zost Contamination Assessment Report
coniit.entts i nd i cale. the sedimenit :,it itzp ro~ ram is i nsu f f ic i e to

fu ll,, chiaracter-ze the presence ot contaiminaited sediment in the First.

Creek. 3' ýrixn Canai drainage system. The offpost entmedial
invest igat ion merely resainulled the two First Creek samtpile points.
There fore. a more int ensive ses miren t sawni iplg prng ram11 must be 4
implemented focusin onFrst Creek. the lirst Creek impoundmuent. and
the areai downstream from the con: iuence of Plrst Creek and the O'Briain
Ca na, 1I The -imm ens should he '? Ic dat, a 11ta j nuts o 1 1.000 foot

tnt?7valis. 'itt jeaist twut) salmnies coi iected aIt every location to
evaluate local :onicentration variability.

The premi-se of this --:'::ment, is !hat* the of f.o~st CAR sampiling locat ions were
merely resain 'ned. -his is n-ot correct . The re-,iewer is referred to Figure
2. 3-1 which shows the latost samp.i l:n locat ions. In part icular. it should
be no~ed that two sa:mr:)es were coi 'cctcd aind .ina iyzed from the First Creek 4

lntounu~n t*No or,ý n i c con t .inii Si Sit s we r o klCtee ted i n t hese samples. This
is a s ignirfi!cant " i rJid~ because the inpurondriiont would be ex*pected to act as

a sink for the accumulation of conta-mina1ted sedimlents from First Creek.

T'he atp loca: ic,7s alrong G'Bri as Cainal and am Laike ate ilso different
fron those in the Of fznt C1AR !'he Ar-m-. recognl nc's howevor. t he need to
col lect aidd it ioai se irntenit satmples ailonz .hi rst Creek and is -w~illing to
discuss.ý y~our ue f nrometl in .The r (iit f addit ion-n sedimtent

........ c :oc.x :i .Juac i the !.I.

rI rh. Str I' I: I r te it 1 y p r:' 'a s, i r- t oIi s il a sas i; ing p r-o 8r-:ut i fo

.issosu-. :'io.n inttýifi in 'unn-rvtr areais runjtflst . Tho off'pest
J r Q. mai.iy I t 2e a re ce~ o r id ndu k) su u-out .till nani11 u; and :;houl Id tit,

lvo! L t :I I :1;: .r j 7- 1 n - a t; t IC pr I;o:e h at mccli tu

i,0 e tneiu 1 Ic Q a t 1,:is e 12 a. S,11110 Ng OC Iu iou? i
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RSENQISE

Based upon a preliminary review of this pathway the Army does not believe
that the windblown pathway Is a significant exposure route in the Offpost
Operable Unit. The Army is willing to discuss your specific recommendations

for sampling locations but would also like to discuss the pjausihil ity Of

this pathwayi by evaluating the Potential for it to occur. For exampl)e. this

evaluation could be most effectively accomipli!shed by perfor-ming lonig-termi

air dispersion and deposition modeling. If the results of this assessment
indicate substantilal migrat ion of contaminants via this pathway. then
sampling could be performed using the model resuits as a guide. Aga in.- .;e

are wiI IIng to d iscuss your recommenda tions but -wou ld al 1so i ke to expilore

ot!:er approaches for evaluating this potential pathwayi with CDII.

12. It is evident htht remediail ictiOTnS which -;ci l Ibe c-nriuctedl at KRM-. are
likely to cau-se signitf lant oir -.,iahior .-- hien;i i p. i c t res iden cr
ofis ite . For example. the recent air and odior emi ssions associated
w4ith the closure of Basin F indicate that anIfys i qulty

mon itor ing proc-rami must be i nclu tded in the Conflrenero; .ve Monitoring

Progra~m. and operated entiusiv.Actua liv. ob:.;Orved idati shoul d be
used in the of fpost endainger-ment assess-ment rat Iher *ha:: predict i.Le
da t a. The actuail moni*.orni data should aiso 'be usvj 1") *?C~t ii' the

must be employed and incorporated into all remiealal actijons.

The Armiy is commIIit ted to raJking ever-. precas~t ton to io:~ irco .I';
that result from remuedial actions onpost . However, w.ýe feel it is im 'r'orntant

to recognize that Current results from off~post air :ito!i toring ttin do

not reprezsent baseline offpost conditions and univ :cn:sLtitute a tk2IIrtr:ltry

condlit ion. Thus - the us*- of this data, to ell% 1l1arte ; nIZ - !' eM e ': OS te I r0S S

not appropriate. Interim'l cespo)nses to cont rol emissio:Is -,6ll be cotiducted

during all remediail actionis to miniml.-.e air borne emris'ýionas

13. The Final Task 39) Technical Plain indicates thait ctandaita -.otld be
coll1ected for uise it: the t (:tFrdnerer ;imn Tho:.e datai

ir-e ;o1 *, ". c i ! ',1- ;Pr.!.I '

infor-1u1.a t I on S .. i:, c OL cc: d .15:, ,1: 'the )tf'ro"t : : t i,ýA 1i1. A

Se 'csec* ion r: ont ''s .r:rneIntldc in'.ph 1hu 1i hoI ý

in the !iri n ou 0 pot; t roeed ,! ý,ttt ot. I ir'i IC' h h hu

be definteri to the e'n oiit.ir'd rcoeInh cj'

.I. Cit ro'rr r'~d-i,'. bo' :,' i'''.1r':',. l!'d05

ehr~ite:.'tr'or0: ;asuopulai~t ion; i ,o:ei !titi)t;ott off
potet i; livsens Stk .t nrrora ion; Cuc it ch dre.ý n T Ir c ti r.

womencr il:t arts -. ind heChronic'ilIv ll)1,



Much of this data was gathered as part of the offpost assessment and is more
appropriately included in the Offpost Endangerment Assessment (EA). The

specifics ot this comment will be addressed in responses to comments on the

EA report.

b. Future land-use and ,oter use based on future development of areas
east. north~east. north. and niorthwest of the Rocky Mountain
Arsenal. For example. the ' proposedi W6th Street Highway. the
proposal to construct E-470. and the proposal to construct- a new

airport eaist of RM~A -,till impact on the growth patterns around the

R11A. iSimilarly, the South Adam; COUntV~ WaIter and Sanitation

District CSACWSD-) planis ýor -water needs and water use north.

northeaist. and north%-est of the RMA must be incorporated into the
report.

This informiati!on is essEnt ial in est imat Ing the human populations
which, will li keiv be e::rosed to RMA contaminat ion.

Lh..~e r ese acoziee o -,e corls i ernir and thney hive been examnined in,-
the EA.

The 2"inal Fask. 3'ý Techn! -,it I Planr i rid i ,':ites th'at t he 0! fpof;t
Endangertient Assessment woulid ':e ava i labI C at the same time as the
rottoost KI revort. Durin_ Irrc 1", M . A meet inw. the Army

I u icatedthat the Endida ler mQW. Assessmen2 lt .41;)u d not be available unt.ii

t h :e !Ol i 1 1"iijtv St u,:.' r ettort I s re i kaseti -The Lirtangererriet Asses.,viinr
nsbe made v:ti liable prior- to the Feasibii lity Study !if any party is

to have a reireni ngful opportuinity, to review ind comment on the report.

The referenced mleet in2 was not an MOA meet iriw but rather a meeting of the

Rý!1A cfonmilt I t tc purrrsua int to t he R r Fs proces s nlorutnie ir

Coqsi~jent w-iih ii,. 'echni cir I'rern,' Plnarid Phe r? r commonts at tho'
f)tbe I.t ;.A "r i ii the Ie wi e ate calsedl ot o'c rsen t I n con j urc t i on

with the YS.

15. Theo iii Tisk Y? 7cchii-,ij "!,in -'ltu it p~io~e 1-3. :;cclio tori 4. that
.. I ndus t r al or commioircl. 1 1.01( liti" I e:;tnt rout jinlt 1;( ISolvenits will1
he idieu ifled in sn.'cific port iosni, of !he stiud, :rri where rnrrrrmicurous
ctrrnt.liliin~min levels hay'o boeen Wh.';rved. It is nrr.-rh _re hil nf;!;a

j1-4 -4
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was or is to be reported. However, the data are not included In the

offpost remedial investigation report.

Several facilities have been identified in the EPA study area that may have
iniojeted the water quality in the southern portion of the Offpost Operable
Unit where solvents have been sporadically detected. A summary of these
data will be provided as Indicated in our response to comment n2c.

1. Pg. 1-3. The text should inclutde a summary of f indings from EPA's RMA
Offpost RI/ES for- thle area south of 80th Avenue and west of RMA.

See response to comment -2c.

2. Pg. 1-4. The offpost operable unit is not conservative and fails to
include the western boundary. an area known to be impacted by
contamination migrating off the Arsenal. All identified groundwater
contaminant flowpaths fromt MA should be Included in this report.
Therefore, this report should include an evaluation of the
contamination migrating off the w,.estern boundary of RHA.

F Z2 2=1

Multiple sources have been documented in the area to the west of RMA and are
currently under investigation lin connection with the EPA's Seconld Offpost
Ope ra blIe Un it. As per an F:x-ecut lve Order NIo. 125.80. 52 CFR 29~23 (~ 197), the
area is unider the jUrisd i ct io-n Of the EPA.

assocatedwith the butindar-y syst;,n n sumimary of idnsto
Ta 25 . d 3$,

Ant introductory statement .4i!, b- inclutded to discuss the bounldary
a~n ~ arefetrQ1C-e t0 TapLk; 25 and 3'- .aotd i1 hr jet ;Of l of the:

re e"llait firo i 1 h C spe i) o c I I (i Igs o f theote ta ss i re p rovtded I n the
task 25 ind T~is;k 3f reports.



COMMENTG

4. Pg. 2-6. Tables 2.1-1 lists monitoring wells 37310, 37319, 37323 and
37365 as alluvial aquifer wells. Figure 2.1-4 states that the same
wells are Denver Formation wells. Please modify the report to properly

characterize the aquifer monitored by the wells.

RESPLON SE

The text will be modified to correct this inconsistency.

COMMENT

5. Pg. 2-16. The analytical data used in this investigation will not be

used solely for the RI VS enwineering efforts. as stated. These data
also will be used in support oi the endangerm-ent assessment. Given the

toxicity of certain R-!A contaminants, the lo,.,st detection levels

should be attained. Therefore, it is inaoppropr late to use CRI.s-. The
risk of reporting false negatives is the same tor the CKI, and MD1.
methodologies (approximiately 50/-). The analytical methodologies are

also of similar diffý;iculty andi cost. Thcrefcore. *,IDL methodology -ut
be used to achieve the lowest detection levels and to assure that the

detection levels are low-,er than the action levels.

The Army' believes that the concenttrations below,ý the CRL lie within a3 range

where the uncerta int ies are rt(o jarge to just if. atif-ia oil - Alt hough
these highly uncertain resulis arc not sent to the R'IA data management
System. they are? avai lable ais raw data !o suppioment reported results where
there may be ambiguities or :ontraaictory results. We believe that the CKL
est ima te, from the IJSATIIAMA trrocedure are better representait ions of what
will be achieved in long-term programs conducted by contractor laboratories.

A more comorehensive discu~ssion of the rat ionaIle for using the CRL
met hodology is provided in the -Development and E.va luat ion of Analytical
Methodologies Used In RMA Soil rnvestigations" (F~basco. April 1988).

COMMNT1i

6. Pg. 2-27. Table 2.4.1 indicates that hydrochloric acid was mionitored
in a previous air quliltv, tronitoring The results should be

The Intent of Table 2. 6-1 wsto provide a generai I uriner.,tand lug of previous
air qulality m,.oni torinwz I3:u h.it hald iJrc..u!int a irCVof

act ivi ies at the R.!IA. AS :t tr2 Cse oIt h;drijcniori.c acid !IiofO!!orlui .1. ir
q,1ality Samples werl? collec!ted in 1,1-1 uxrinw dviemli Iiricat lioti act ivit les.
Report iii6 nyknrockhiir-ic acid data hu~erkc dovs riot tci.'iii .ppropriate is
act lvitics suspected of gene1r.-ting hyir-ochioriticac Id have ceasecd.
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COQitENI0

7. Pp. 3-6, 3-17. and 3-46. The Army needs to confirm the existence of
the 50 to 100 foot clayshale "buffer zone- which apparently provides

hydraulic separation bet-ween the Arapahoe and Denver formation aquifer
systems. This determinat ion can be made by cons truct Ing ground-water

monitoring -wells into the Arapahoe forma~tion. These wells should be

used to monitor the potentiomettric surface and water quality of the

Arapahoe aquifer.

RESNU~SE

The Army does not agree that monitoring wells should be constructed into the

Arapahoe Formation to *'confirm" the buffer zone. The presence of the buffer
zone is well documented and merely confirm ini its presence does nlot just ify

the risk of cross-contamination caused by extensive drillin,; into the
Arapahoe Formation. The Army will continue to monitor existing Arapahoe

wells in the Offpost Operable Unit to assess the water quality of this

aquifer.

8. Pg. 3-33. Konikow's 150 gpm,,mile groundwater recharge, estimate from

the Burlin;_ton Dtch ind O'Rj.ran Cann', :rnkiie ivvecars to he lo-w. A

11-lad zield invest i.gar on coniatucted by. mFF k(the results ot "which hth?

State has niot received) and grounidwater model inrg work by Hard ing L~a.4son

Associates. provide more comnrehen!;ie ,ind more recent esti 'mates of * *
groundwater t low t ha n the Kon i -- ,4 est imate- The most recent est ima tes

should be used in the off~ost remedial investigation.

We are in agreemient with this .omn. The Fonikow estimiate was only used
as an amp rox i mat ion earll In 'his sec ion of !he report to iemiijoti,;rat e that

recharge from the canal is substarit i ail. Morri!son-Knludseni's recha~rge

estimates wert e rsod for numer ical medel inp (MFFE. PI) A~ Ionsri!;toncur c heck

h~is been per formed I,': HL\ to) address anv 114ferenc,2s bet*ween t~he F.1A

regional nmodel ;n the Offpost Operable Unit arid the offpost RI model. Th Is
c hock revrea l ed t ha t t he rec hatrge es t imat es fo-r- t he I r r I gat i on cana i s used i ni

both models -were s imi lar.

P;_. 3 -39. - Denrver tor-111a T1n !q n iIc ý ',: i r- " 1 evtc:;rs t T11i 1.r to thoso

Conducted it 'ho norh bi ourldorr. ~. holiid ;)e co.rl~u~l d uriWWc lhe
nort "-went boi:;-,Airy diiei to he b'a iai .' 1yf hie hydr.iti I c prope ris I ks
of the Ih'rivor !<irMi ti

.1- 7
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A substantial data base for the hydraulic properties of the Denver Fm exists
at RfA. Although we agree that the hydraulic properties vary substantial1y
across RMA. we believe that the existing data base should be examined before A?
additional pumping tests are conducted. Much of these data ate presented in

Task 25. If hydraulic test data are available for Denver Fm units onpost

that are similar to units encountered along the R9MA northwest boundary. then

reasonable estimates of hydraulic properties may be attainable from existing
data. Also. the water quality of Denver Fm units downgradlent of the
northwest boundary should be established betore extensive hydrologic testing

can be justified.

10. Pg. 3-,7. The Arama hoe torma.. ion is an importanc t source of munici pai
water supplies for the metro area. yet no Arapafhoe

observ *,ion moni tor ng I 'Is ex i:vt it kr A . A Pot ent iomt r ic surface
map for the Arapa hoe formca ton shoui id be part of this remedi.al

invest igat ion.

As prointed our !n,,'at .''om'''r'"e -3', Vec::nic.r
Piatc. :we believe the most pru.ent :;etnod ol invest*..iic the bedrock
aquifers at RNA Is to mon~tor the uppermost aquilfers (those most likely to
be •f!*ected) arid proceed do1n0,l to d.Jhcent units ,hich do [lot indicate
cont.nminat jocn. We do rot. believe that arbi trar;ly fastatiling welIs cIt

depths correntorondi:,, to the ,ra)caohe is ar effective :t-nroach to defining
the vert ical exteolt of cont.icii t lor, nor is it warr.nted given the risk ot
cross-contamiccat;on associated with driiling int'o the Arapahoe Fm.

II. Pg. 3-46. The report inters that the contamin.ition detected in the
Arapa hoe formatction rr 4,;e "o :'oori I 'onstru.:c'°ed d .vt•ertt,- . ells. While
this icnfe-ence a. r,e"--. . :;er Fe ark iisisrt fc , ent dti.1 t o conrcit de

that these wel.•s are tne on I .onra mcinjred Ar.r'anoe torait ion wel Is or
that pnor -.;e i1 cornstrrwt ic is: t1e on ." ca:,s;e ,k A:, ,ra hoe forcrcmct ion o
ont-imi nat Ion. The .Ar:cAr , 're or m. it oin needs to h,, frt her Inve'st iga ted

to idenct ify -1l .1 ,,1t "r'.t !m ,'on n in.t r tion and to ':nI!' deftne the

The -rrmy iii i rot Irte t o 11, 7 'or pr i'/ A Ar p,i ho. Forrimn t 1 on del Is in t.he
01 -t :, ?- p,'t.ibi ': , . b • i, , C 1 , 2' i,.'' :' . a ' tr, t *' ) :, ." ftit i.lt ci :.;e.[_

meIt ltoned ire resr'':r';,ie for no ,on-m ion. dole,' ed icc the Arac' i'oe

I- .q7

• " : ... . i : . . ... ... . , i[ • :,"

•i .. .. i • • I I I I I I I
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Formation. We do not believe that the low levels of DRIP detected warrant

the risk of cross-contamination Caused by extensive drilling into the

Arapahoe Formation. A program to abandon poorly constructed Arapahoe wells
in the Offpost Operable Unit will be evaluated as a part of alternatives

examined in the FS.

CCU M EN I

12. Pg. 3-55 and Ap~endix F. Please explain -.hy the chemical distribution

maps for the alluvial. aquiter ex<tend only two miles north of the

northern F14IA boundary. Known contamination for chloride,

chlorobenzene. chloroformi. DRIP. fluoride, and sulfate extends beyond

this limitation. For examole. the consumptive use investigation

conducted by FSE in December 19814 and January 1935 showed RMA specific
contaminat ionl extentdin.4 into sections 1. 2 35. ". and 26. While all

of these sections are in tihe study a-ea. they . -c not includpd in thtc

chemical distribution maps. All chemical distribution maips must define
the full lateral extent of centamination.

Full size chemical distribution mi~ips that incorporate the entire Ofipost

Operable Unit. have been prepared bnut were too bulky to incorporate in the
R [ roror t - ;h. 'ho' eX0:,ce:t n of tIP. he ma7,s- in the re:rort do sho,", the
ext:en: ofý Ott post gr:oI'nd w.;Iter contamination. To facil~t~ite Your review of

otlfrost data. chemi,-,i i d istribiit ion maps whnich incorporate the ent ire
Offpost Oper.iiLie :;ni t are rivaiLabit? to CDli upon request.

3. P.35an p.ui: .The kchen:ica 1 "list r ibut ion mans for- chloride
a-.nd ý;ui!,ite Uo not .ide'u.i-ely rouresent the contamination which has
mizrrated oft RNIA. Pawe 3-Wb1 Provides a background concentration range
ror chl'oride o! 3~-0, iu2 gi . howev.er the :3oc-oncentrat ion lines on
Figures F-3dý and F-39 begin at 250 mg,'l. Similarly/. Page 3-t9 provides

a hackcrtound concent rat ion ranpije 'for soulfate of 13-220 mig/I . howevor
the fs~ue~.ttnlines On iursF-,.~ and F-4.5 begin at 2510 ingl.
All fouir of t hese F iwu!res miust be rePiot trd using ai minimum contouir oft

atleaist 50) mg'il.

W.' -ire in .i4,eemcnt wi h the intent ol tris coms~en, - How.eveor, a mi1nimum
r I I f) 50 m: I 1 1 av:<tr a '; 11 i o nt .nrr trŽfor

l1(:lt' e:.2~ lwirtc'It nccnW rat 1ý An "r2 *rl,erezith 50 :nc Iý
Tb. bmii i trhu in arforsu' w!h rodr- itlotd wthsnr

fl~ .. ~L jt .iu~ ;,Il. e for chiorlde aind d i.,;!r ibut onl cl.is for this aa'o,
w II e re4 rI, t;I 'd . rr1Inci

j '4



14. Pg. 3-59. DIMP his been detected in the atea do-.nrgradient of the
Northoj,,t Boundary Containment Syst~em (o.ff posqt sec tions 9 and 10() - The
historical presence of DIrT.-P na ot been i iscussed in the repor t -As
noted in the general comments . the nwonti or ing we Ii net-sor k in the ai eai
nor t hwest of the RMA must be imuiproved to be~t er define r he nort hwest
plume, ini~md ring the dist ribu. ion of' DIM1

Please see our response to gener-al co~mment -5-

15. Pg.- 3-113. Al t houg4h t he sect ion is ent ed i ,;st r i but ion ot Nr,nt,:rý:t
Ana Lvt es- - very i t t le lnft mtfr ion is present ed On th lI ocaio 4n Mnd
iý t 7t1 bntot IOn f nIont'rg:et .inai';es ( eg. .-.ipt ol.t1 Ct im w anrd the
freriucnt.Itl occlurrin4 TIC~s. For tile St.1te to *:rthe r '.tonred

cbiect ive's miri conIcIiusIoS 1 tnthis section. the o, ;ýi~jal data bai:;e had
to be secirched becauise of the *.a,;te di.scu!s~s on n he t ext. A motire

eýlp1t? t a 0 '.A1U.)'1 r i~f nd 1:1, 1 y, is -,i'.o- " d e 11'r: 1u~ied o n hho :cpont
Summary mlaps and tables rnoti, e aI 0s tLi Arlntc

A stmmqiir-; of c'nec. ci e' 11 r TIC:~. -;! be iddedi Inthe te'- - The
TICS were niot detected~r'ei e o~uzn otfhurst to JbisT it. diust ibut ion
ma npi 2 - eve r. he ;ells 0 11om m-- s~rie s exh b1 td 71 and the
concenvrat i on r-.iries w i 11 be I :w iuded in !- tl 'seo!~ "', Ie 2i Io " tau10 to
fac I i Ta'eý evai uit ion of the dAita.

16. Pg.- 3- 1 2' P1lease cla Li r s,,het her rthe las t sen- oncet ot t h. f !rst. full
paragzraph ~ii h re s De c t to t he e x entI o f DC PD c on t .am i nai-lt i onr downg r~id i enot
of !'he risCS :1d li,I es j.i adr I' 0e i re oede ;the

dosnrgrad ient areai a long I,)t h Avenue.

I I. ;I tr:','rin I a crr . i,.nki .;fn:n'tcA -rniore

ai :Ii' a .t e r TI I tY mo ri t o rg s I i,ý is in t his areai t i v isess thee I *c f, f),' the 2 ,r- the DCPI pI in

Pt. *.-3 aind -7.7 he text needs to exp i~ii in fiithe le~ii I hL DIMtt

di-ected :n First Creek' ilt stat ion 1),-A!1')i o!In the ''oih 111itte River
at .3tati wo 01)SDD 6iven thalt these ýt~it ifon; 1:r? o(--*.Ii,2d rer of
knro.n RýIA cotirr otlo orce!; and, *.n~it FMArrý; the sol e our ce of

[I I41l'

T.,7,ý 7 fTF

S.... St r
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The pathways for these detect ions of DIMP are not known. Because both
detections are just above the CRL, have not been repeated in subsequent

s.impl ings . arid were only detected in the fiLrst surface water sampl ing event

(12;'o5) . we bel ieve the detect ions are the result of errors in the fileld

and/or in the laboratory. rhe Army -will continue to monitor these stations

to verify that they are anomralous results.

C UE E I'l

18. Pp. 4-20 and 4-21. It is concluded that grouindwater dischatrges to

First Creek. during periods of low flow is the primary contaminant
path-wayv to offipost surface wae.The State concurs with this finding.

ifowe:ver- a more extenisive surface water groundwater mionitorring and

samplinE, program is needed to deter-iine the spatifal and ternroral

interactiton of groundwater and surface water along First Creek. For
example. additionali suririce w;iter samp~ling stations should be located

between stations 13DCC- and Mo~D. The additional stations should be

samsled during periods of low flow. Continuous groundwater level

reco.-ders should .ilso be installled in wells along First Creek to better

define the interactiozi between groundw,,ater anid surface Water.

We are in agreemient that additionai data are needed along First Creek to
more fullyv chairacreriice gr-ound walter 'surfa~ce water ;interact ions in this *
area. The Army~ has recently collected additional surfaice w.,ater samples
a l ong First Creek and bet ween rthe ups: ream and downstream " ages.- We ire
go inz *0 ordI contc addi I un ii mon itori :, unider the Coiiprehens i-,e Mon itorinrg
Progr.ini (CIM.If and are wiln o discuss your specific recommendartions [or

this w'ork.

19. Pg. 5-1. (See general comment number 10.)

See our responn;e to Ceneoral Comment -1l0.

20. jy.'ito ~-l)-. Of fnite rionitorir.g for airborne poll intants niuit lie
per! or iied -As. the leaIl aec.the 'Arm.ý. h~is the resoonsibilIit"y ti)

de fin c C::':u con" I! icr: i n :I: i mod 1.1 1 1 incudin I aiz The

tetzi)r n:¼IOud Ox~.,: D -:n. ,'.cu i: o fi te moi nntor i rg for airi r ne Tc

po;i: ;lot :e)-C I :omato itc



Offsi te 11 'r lloniitor:n ýi riot conducted during the RI because onsite air
rnontr nea souce shaed low-leveis of contaminants.Thr e n
remiedial actions at P.isirl F it trie time that the RI was underwiy and onsiteAl
aitr 1Za I!tI'i' tte hisin were considercd worqt-case. Now t hat
remed ;,1 1 .j"t. i ons are11te..0v emiss ionis are somewhat elIevat ed but we stress
t ha t i tIs inivo r *an: to recogn ize that these levels are temporary and do not
re:resenit a ioc:emexn-os-ire

21. ?:). -- I :o )-10- "he specific results of, the predictive offpost toxic
a ronemairlils is (i.e.. predicti-:e concentrat ions at the boundaries

.ini the dat ai used for i nri'. Pairanieters. such as stability, diffusion
Ar l'i wiid t-edus t ',), pre:u nt ed i n t h- e 0port . The conserva t i e
A..u:,! !:;It iou 0 na' ;ere mleld re;:.rd il n7 the i nput parameters should aliso

-'0 i ;n the re:u(rt: F he Iirndinp;s of the predict i'e offpost
a Lrts):n:i inhiysis cainnot be a,-cepttek: in *the absence of these data.

t?, 1e i: . ;ve mm:c Ii r"or:2 in.ily :s ut Ii re auissiani dispk r.ion method
e'ia o's unrder .'uev::e a on.,; :S ,e' wem. i s' aSsumed t hatr

VO s i m ýb.mr it e L t o tueit reare-t2s t boundaryt to the
'lort-hwes* Un1rder sli itlIy staible conditions. -,'Inds at 3 miles per hour -were
rno:, ; rig "),. soil! r'.]a !:to no je croýss Rasi n F . W e assumed nop *
,yolur liiat ion or aitrborne -ont-imi nants dit irng isrver s!n. A discussion of
t .,- rz-: t ar.irrrre tm and, i miisstvrn7 i ons used niý 4 :UCr5i oi(% Ia cul iat ions .:i I I he

.ld? .1., to t re R r nr

22?. ~g. i--3. rh,Ž r po r sta; -tes t hait s e m i -vo it le r ompo uritd s I d entif 01
near the boundary of' B~isin ri conpr ise -low concent rat ionls". The State
disacrees. Dieldrin and 'CMPSO2 hiv'e been detected at nia-xitmur-
coricern: nt ions. of I . F, uz~in3 

'Id 1.7 11cýimr 3  en': . These!

Concentlrar ion's i1re relat iveiv, hizh and .:niv presenIt A SiWcnifIC.Irt healith
ris. F.'r Sif t he Ion lu";ýon that1 ) ofp(,'t ,or%,in! r.i t I ons are an or der
of rnat'ni tuide ln'e r :oricne lus ion hai -.i nrio he sbtan tiat ited g iven t he,
liC k o-)f doci.-rMeutat lt; '.hOeu to::i; Ar irpr c C tri o! vou;t a ir qual i t:y.

rh~ soreo hem;e i. r, [orr non ,oi!ini i nit r! muti r c~i¶ be I !-gz r eruedLia! ed
it he, ri t:, m t icr onlbi h in%,c onrimi -- I i ' FC i! :L F. Wo ttel i e thait thi.:, is t he

mm,! ci uT ye :me.mnst, of :il t I .itI r !1,:,~ .'m e , 5r. a :(o c ,r~mmnrt



23. Pg. 6-3. The results from the Task 18 onpost air investigations have
been used to predict the offpost air concentrations. Previously

identified problems with the Task 16 investigation affect. the onpost
results. and therefore the off-post predictions. The two major

problems are:

a. The limited suite of comp'-ounds included in the analytic prog;ram.

Many compounds conid have migrated offpost but were not detected

because of the limited analYte suite.

b. HI-vol monitors were not located in the direction of predominant
high wind events. The worst case scenario of wind transport has
not been evaiuated Iin the offnost remedial invest igat ion.

RES20NUSE

The Task 16 monitoring pro~ram addressed these concerns in the -Air Remedial
Investigation Finai eot Relative to the various potential airborne
zontam~iiints, there were severali -.oliatie and somivolatile organics for
whi,.ch certified methods wore used to monitor airborne contaminant
concent rations. Adii iorrallv. if unk-nown .-rmipounds were detected during
Samsi i r1R aIttemI t S were mic It o ident i rv heseL comilpou(nds.- We do not feel
thit Uma V corripo;;nd s .-o'1. ha'.'e m iig r~r ed n pus a ind riot beeni detected dur ing
Task 18 moniitoring. DJtrrilng the Upcoming CIP. addit ionaii air quality
monitoring will be c-ro-n&-t~ed -it te basins aind it the boundairies. if *
contamirinants ire ident I ied *hat had not been observed previously, their
impacts to oftpos r t n juikty will be evaliuated.

Because the i ntenrt Was -o dieterriline the averaze amibient TSP levels, we did
not focus the TSP sarrriilnz sPecifically on downwind conditions. However.
TSP samples were coilec,,?d at all ot the R'IA boundaries including in the
predorrin.iiir higs wind event drc n

2,o. Pý:. 6-10. Without an offpost air monitoring program. it Is Impossible
to ('nclIudýe that FLMA is riot -)sour cc of air borne contami nat ion for
particulates and o7,onoe

l'.ir-t~I ja c l''e!;in;- it "ho i rl'or or of the Arseir'iI And
e; : ilrnlic t eCi t 11.11 of Lii0os of ""'N

C(171'I 7t ivl)re, rt-1 -71W o' P' 't 1,jnlntes t hin sour-co!; onAst
ain e:.::'e :ýn' 'es~r'i b(,i:rnnlnry. aire h~ghor th~i

~onie~nrer to.,ttC ) hc site. esperiI[Lj dturirqg the w;iirer

M?!!



Offpost sampling for ozone will not provide a direct correlation of ozone
levels to the Arsenal. Becaiuse ozone is related to widespread point and ;
non-point sources. including hydrocarbons and nitrogen oxides from
automobile exhaust. gasoline. and oil storage and transfer facilities and
industrial paints, se'lvents. degreasing agents. cleaning fluids. ink. and
incompletely burned wood or coil. it would be difficult to draw direct
correlation bet ween t he K-MA .ifid ot fpost ozone sources.

25. Appendix H. Pg. v. The text is unclear with respect to the
relationship between chemical-specific ARARs and the Endangerment
Assessment process. The Endangerment Assessment process cannot be used
to unilaterally establish action levels -,;here chemical specific ARARs
exist. Please ciar;if'. 4

The EA will not unilaterallv" establish action levels irrespective of ARARs.
The process set torth in Figuire 2-3 of the Technical Program Plan (and the
related text) will be toliu,,wed in order to integrate ARA-s into the EA 4
proces,

26. Appendix H. Pg. vi. The text should include 5 CCR 1001-2 through 5 CCR
00t-10 us potential air .\RARs.

The St: tue s suggest ed por en i I ARAK:; will &e iddressed sepr.ra.eiy y

27. Appendix ii. Pg vI. The text should include the following potent ial
groundwater ARARs:

- Colorado REusic Stind.urdu for Croundwser . 5 CCR I l)02-,) Scct ion
3.11.0 ti. T ain:,-rt ,'ulr Tubles I, 2. ind 3).

- Color.udo Bu1sic !!rd',.lrd., ' h,, o:.,, 's. 5 CCR 1012-A. Section

p i. on, • '- ;.1 • -,,' i1 1 i drs•s,ýedl e"i

1-4i
I'h, '•t~te :. s ;:g .;t d p •,•~ i.l A:L,);, w ll ,,: ,•dtre •;e se~lr,'e '6

,flr.~O~.~,-~ avT tr' .Yx--.--?\ 0 . ,..r,. pf~rr.~
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28. Appendix H. Pg. viii. Contrary to the statement in the text, the State
has identified promulgated chemical-specific ARARs for RMA on several
occasions. In particular, the State identifiea ARARs on January 6.
1987, March 7, 1987, and most recently on July 13, 1983. The Army has
consistently ignored all promulgated State statutes and regulations.

This practice is inconsistent with U.S. EPA ac:ions at Colorado CERC1.A
sites and is not consistent with Section 121(d) of CERCLA. To the
extent the State promulgated standards are more stringent than the

federal standards, the State standards must be met. Attac-ment L
contains State Identified chemical-specific standards (ARARs).

The State's position concerning potential state ARAR's will be addressed

separately.
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